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 THE GROUND-WATER RESOURCES OF SCHOHARIE COUNTY, N'EW YORK 


By JEAN M. BERDAN 



 


ABSTRACT 


The U. S. Geological Survey, in cooperation with the New York Water Power and Control CoIQrnis- 
sion, investigated the ground-water r
sources of Schoharie County during 1946 and 1947. This report is 
base.d on records of more than 800 wells and springs, logs of approximately 65 wells, partial chemical anal.. 
ys
 of water from 40 wells, and a study of the geology of Schoharie County. 
Schoharie County is situated in east-central New York, and is about 30 miles west of the City of 
Albany. The principal occupation of the County is dairy farming. Most of the industrial establishm:ents 
are milk processing plants. 
The County extends from the Mohawk Valley physiographic province on the north to the northern 
ranges of the Catskill Mountains in the south. The northern part of the County is a westward continuation 
of the Helderberg. escarpment and is predominantly a dissected limestone plateau. The southern part 
is a higher dissected plateau lying at an elevation of approximately 2,000 feet, This plateau extends to 
the southernmost part of the County, to the Catskill Mountains. The topography has been modified by 
glaciation. 
The bedrock consists of sedimentary rocks which dip to the south at about 100 to 135 feet to the 
mile. These rocks are traversed by three sets of joints ,which strike roughly N. 570 W., N. 290 W., and 
N. 550 E. 
The rocks in the County range in age from Middle Ordovician to' Upper Devonian time. The rocks 
of Middle Ordovician age are chiefly sandstones and shales, the rocks of Upper Silurian and Lower 
Devonian age are chiefly massive and shaly limestones that are capped with sandstone and siltstone, 
and the rocks of Middle Devonian age consist of a thick limestone at the base which is capped by a great 
thickness of shale, sandstone and siltstone. The rocks of UPt>er Devonian age are predominately sand- 
stones. About three-quarters of the County including the high plateau and the Catskill Mountains is 
underlain by the sandstone and siltstone of Middle and Upper Devonian age. 
In the bedrock,' ground water is contained in joints, fractures, and bedding planes rather than in 
the original pore space in the rock. In the massive limestone in the northern part of the County these 
openings have been enlarged by 'solution, producing sink holes and caves. In areas where these lime- 
stones crop out extensively much of- the drainage is underground through caverns. Several large springs 
are also associated with the cavernous limestones. The average yield of wells in the rocks, of Middle 
Ordovician, Upper Silurian, and Lower Devonian age is less than 10 gallons a minute, although some' 
wells intersecting enlarged joints in the limestones yield considerably more. T4e average yield for 
rOcks of Middle and Upper Devonian age is somewhat greater being about 15 gallons a minute. Sufficient 
water for domestic and farm purposes usually can be obtained from drilled wells tapping bedrock at 
depths of about 250 feet or less. 
The unconsolidated depositS in the County consist of alluvium and glacial debris, the :tormerbeing 
limited to narrow belts bordering the streams. The glacial deposits consist of (1) a' widespread blanket of 
till covering the uplands, and occurring in many of the valleys, (2) lake clays in the &hoharie and 
Cobleskill Valley, and (3) beds of strattfied sand and gravel in the Catskill Valley, the Manorkill Valley, 
the Broome Center area, and the Jefferson area. The alluvium, because of its limited extent, is not an 
important source of water in the County. 
 
Dug wells in the till usually yield sufficient water for domestic and farm use.- Becat,J.Se of its ini- 
pervious character, the lake clay is chiefly important because in the Cobleskill VaUey it acts as a confining 
bed in a local artesian basin, and in the Schoharie Valley and possibly other areas it inhibits recharge to 
water-bearing gravels lying beneath it. The beds of glacial sand and gravel are potential sources of large 
supplies. In the Schoharie Valley such gravels occur beneath the lake clays. 
Water from wells in the areas underlain by limestone is generally hard, and in places contains other 

bjectionable mineral constituents. The famous mineral springs at Sharon Springs flow :.from such rocks. 
The water from wells in the Middle and Upper Devonian shales and siltstones is generally not as hard, 
especially in the upland region, but in the Schoharie Valley water from deep wells in these rocks is 
$imilar in compositIon to that from wells in the limestone region. The quality of water from wells in the 
glacial drift varies from place to place and appears to depend on chiefly the mineral constituents of the 
<ll.rift. 
i Ground water is utilized ih Schoharie County for practically all individual oomestfc supplies and at 
j ' 'ast in part for six out of, eight public supplies. Adequate supplies for domestic and farm uses may be ' 
btained almost anywhere in the County from dug wells tapping the glacial drift or from drilled wells 
pping the coarsei,' glacial deposits or bedrock. No large yielding wells have been developed in the 
oun , and it is doubtful that large supplies can be developed from the bedrock, till, and clay. It is 
ssI
e that large supplies may be deveJoped from beds of stratified sand and gravel in the southern part 
of the County and in the Catskill Valley. The presence of thick deposits of clay in the Schoharie and 
Cobleskill Valleys suggests that the chances of obtaining a large permanent supply in th
 areas are poor. 



INTRODUCTION 


PURPOSE, SCOPE, AND METHODS OF INVESTIGATION 
In December of 1945 the U. S. Geological Survey began an investigation of the ground- 
water resources of Schoharie County as a part of a statewide su.rvey being . carried on. in 
cooperation with the New York Water.. Power and Control Commission. The purpose.of the 
studies is to determine the quantity and quality of ground water available in the State of New 
York in order to"facilitate a fuller utilization and conservation .of the. resources <of the State. 
The areas in which ground-water studies have been completed'and il1.which wo.rk is Ilowin 
pro.gress are shown in figure 1. Reports have been published for Albany, Monro
, and Rens- 
selaer Counties and for parts of Broome and Cortland Counties; and reports for Columbia, 
Delaware, Fulton, Greene, Montgomery, Schenectady, Washington, Wayne and SeneCaCo.uIl- 
ties are being prepared. 
This report presents the results of a study to determine the occurrence, availability, 
and quality of ground water in Schoharie County, during the course 'of which records. for 
approximately 800 wells and springs were collected and samples of water from 40 wells were 
analyzed for mineral content. The locations of all wells and springs for which records are 
given in this report are shown on plate 1, except for wells numbered. So 608 to SI0651 in 
table 6, and 2 springs, So 109,sp and So 139Sp in table 4 which were collected after Plate 1 was 
printed. 
The wells have been numbered in order beginning with numherSo 1, and springs have 
been numbered in a separate series beginning. with number So. 1Sp. Although the prefix 
"So" signifies that the particular well or spring is located in Schoharie Count¥,its us.ew as 
considered unnecessary in plotting wells and springs locations on plate 1 as th
plate covers 
only Schoharie County. As an aid in reporting a well or spring location anywhere in New 
York State the entire state has been arbitrarily divided into a syst
mo.f rectangles, each one, 
of which covers 15 minutes of longitude and 15 minutes of latitu(le. . The.meridian lines form- 
ing the vertical sides of the rectangles have been lettered consecutively\.across the State from 
west to east, beginning with "A" and ending with "Z". . The parallels of latitude forItliJlg the 
horizontal sides of the rectangles have been numbered consecutively across the State from 
north to south, beginning with "1" and ending with "17". 'These "coordinate" letters.and 
numbers appear in the margins of plate 1 .opposjte the appropriate meridians and parallels 
of latitude. In the tables of well and ,spring records each location is detailed .by givingnrst 
the coordinates of one corner .of the rectangle concerned, followed by two. other number-and- 
letter combinations that indicate the distance in miles and directon from the designatedcorIler 
of the rectangle to the well or spring being located. For example, well 80214 (10V,1.2S, 
2.8E) will be found 1.2 miles south and 2.8 miles east of the intersection of IiIles 10.and.V. 
It has not been possible to check in the field the exact locatio.n of some..of the wens.. . In 
many cases only incomplete records were available from well drillers and owners. Although a 
few well-drilling firms keep excellent records, a considerable number of drillers onlykeeprec- 
ords of the depth of wells and lengths of casing used. In these cases other details of construc- 
tion are reported from memory, if at all. In general, little attention is paid to unconsolidated 
materials .overlying the bedrock. The necessity for detailed information about subsurface 
conditions for the economic development of ground-water resources, as well as for construc- 
tion purposes, makes it advisable for well-drillers to maintain complete and accurate records. 
By so doing they will render a valuable service to the people .of the State as well as to their 
own profession. 
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PREVIOUS REPORTS AND INVESTIGATIONS 
The Schoharie VaHey is one of the classic regions of New York State geology, and be- 
cause of the excellent exposures of rocks and fossils, many papers have been published on the 
paleontology and stratigraphy of the area. A list of those published prior to 1906 is given by 
Grabau in New York State Museum, Bulletin 92. New York State Museum Bulletin 303 con- ' 
tains a map by Goldring covering the eastern part of the County, and this and the map in :Qtil- 
letin 92 have been used as the basis for the geologic map (pI. 2) in this report. Information 
on the western and southern parts of the County is given in papers by Cooper, and by Gold- 
ring and Flower. (references). The glacial geology of the southern part of the County is given 
by Rich in New Y ork .
tate Museum Bulletin 299. The above mentioned reports and others 
are given in the list of references in this report. 


GEOGRAPHY 


LOCATION AND CULTURE 
Schoharie County is situated in east-central New York (figure 1), and has an area of 
620 square miles. The principal incorporated towns are Schoharie, the county seat, with a 
population of 941 in 1940; Cobleskill, with a population of 2,617; Middleburg, with a popula- 
tion of 1,074; Richmondville, with a population of 598; Sharon Springs, with -a population. of 
433; and Esperance, with a population of 219. ' There are, in addition, more than 50 small 
unincorporated villages. 
The principal occupation is dairy farming, 47 percent of the employed persons in the 
County being farmers or agricultural workers, the highest percentage of any county in New 
York. In 1940 there were 2,543 farms in the County, of which 89.5 percent were owner- 
occupied. The principal crops are hay, alfalfa, oats, and other fodder crops, a}though some 
hops are still grown in the Schoharie Valley, which was formerly a famous hopgrowing 
district. Also, there are a number of orchards in the northern part of the County. In 1939 
, there were only 20 manufacturing establishments and 12 wholesale establishments in the 
County, the towns being principally market centers for the farmers in the surrounding re- 
gions. The only industries employing more than 25 people are situated in and around Coble- 
skill, and include dress and refrigerator manufacturing. At present three limestone quarries 
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are being operated in the County, the largest being the plant of the North American Cement 
Corporation at Howes Cave, where the Coeymans and Manlius limestones- are quarried for 
cement. The Cushing Stone Company at Schoharie also quarries the Coeymans and Manlius 
limestoIJes, largely for use as agricultural stone and road metal. The Masick quarry,- in the 
Onondaga limestone south of Schoharie, produces largely ,agricultural stone: There are eight 
milk processing plants in Schoharie County, situated at Cobleskill, Central Bridge, Middleburg, 
North Blenheim, Manorkill, Richmondville, and Seward. 
Schoharie County is served by the Delaware and Hudson Railroad, whose main line 
crosses the northern part of the County in the valley of Cobleskill Creek. A" branch line 
traverses the valley of West Creek from Cobleskill north through Sharon Springs. The 
Cherry Valley turnpike, U. S. route 20, crosses the northern part of the County east to west. 
State route 7 also crosses the County from east to southwest, following the Cobleskill Valley, 
and State route 145 crosses the County diagonally from southeast to northwest, joining U. S. 
route 20 at Sharon. State route 10 runs north-south across the uplands, joining State route 
7 at Richmondville. State route 30 runs north-south through the Schoharie Valley (pI. 2). 


TOPOGRAPHY AND DRAINAGE 
Schoharie County is an area of considerable relief. It includes parts of the Catskill . 
Mountains in the south and the low-lying Mohawk Valley in the north. The altitude of the 
land surface rises from north to south, passing from an area of relatively low hills along the 
Mohawk to a high upland and then into the northern spurs of the Catskill Mountains (fig. 2). 
The low rolling hills south of the Mohawk Valley occupy the northern third of the 
County and lie roughly north of Fox, Cobleskill, and West Creeks. !n the east these hills 
have an altitude of about 1,300 feet above sea level, but in the west, in the vicinity of Sharon 
Springs, they range up to 1,500 feet. In general, the land in this area produces good crops. 
The high upland in the center of the County lies south of the valley walls of the Fox, 
Cobleskill, and West Creeks and extends southward to the foothills of the Catskill Mountains. 
It is a high plateau which rises from an altitude of 1,700 feet in the north to over 2,000 feet 

n the south., Although it has been dissected considerably by streams, its plateau-like nature 
is conspicuous when viewed from tributary valleys in the uplands. In general the soil in 
this area is poor, and most of the land is used for pasture land or woodlots. In the southern 
pa;rt of the County, near Manorkill and Jefferson, the Northern and Central escarpments ()f 
the Catskills rise to altitudes of over 2,600 feet, 1600 feet above the general level of upland 
plateau. These mountains have been glaciated and have rounded slopes, and, are heavily 
wooded. 
As the sedimentary rocks underlying Schoharie County dip southward approximately 
100 feet to the mile, or a little more, it is apparent that the major topographic features, 
especially the upland plateau, or "
,OOO-foot plateau" as it has been named by Rich,1 bevel 
the geologic structure and are not controlled by the altitude of the bedrock (figure 2). It has 
been generally agreed, therefore, that these features represent former levels of erosion, al- 
though their correlation with surfaces in other areas has not been completely determined. 
The low hills in the "northern part of the County generally have been considered to be struc- 
turallya part of the "2,OOO-foot plateau", which has been eroded more rapidly because it is 
underlain by less resistant rocks. These hills are underlain chiefly by limestones and shales 
of Upper Silurian, lower Devonian, and Middle Devonian age, and are the westward con- 
tinuation of the rocks exposed in the Helderberg escarpment. In this report they have been 
considered separately because in the 
northeast part of the County, hins reaching 1,300 feet 
are developed not only on the limestones but also on resistant sandstones and shales of Middle 
Ordovician age, and the typical development of the Helderberg scarp is, lacking. Further 
study will be necessary to de,termine whether the 1,300 to 1,500 foot hills represent an incom- 
plete erosion surface or are due to lithologic control. 
The central and larger part of Schoharie County lies in the drainage basin of Scho- 
'harie Creek and its tributaries, Fox and Cobleskill Creeks, which flow northward into the 
Mohawk River. S,choharie Creek flows in a deep valley which is trenched from 500 to 800 
, feet below the level of the "2,OOO-foot plateau." This valley is endowed with much beautiful 
1 Rich. John L., Physiography and glacial geology of the northern Catskill Mountains: Am. Jour. SeL, 4th ser., vol. 39, 
pp. 137-166, 1915. , 
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scenery and has been called the "Rhine Valley of America." The valleys of Fox and Cobleskill 
Creeks are more open, and have been modified by the deposition of glacial drift. A small 
area in the southwestern part of the County drains through the Charlotte River into the Sus- 
quehanna drainage basin, and an area along the southeastern border near Franklinton drains 
through the Catskill Creek into the Hudson River. The development of this drainage has been 
thoroughly discussed by Grabau. 2 He considers Schoharie Creek, which flows north perpen- 
dicular to the strike of the underlying rocks, as an obsequent stream which' developed on a / 
north-facing cuesta scarp, and classifies Fox and Cobleskill Creeks as subsequent streams 
which developed parallel to the strike, on belts of ..less resistant rock. The., Charlotte River 
represents a part of the original southwestward drainage consequent on the- dip slope of the 
cuesta, and Catskill Creek represents later obsequent drainage which is cutting into the 
Catskill Front from the southeast. 
Although the major topographic divisions cut across the underlying rocks, minor topo- 
graphic features are influenced strongly by the character of the underlying beds. As indi- 
cated above, these sedimentary formations dip to the south at a low angle, so that the exposed 
edges of resistant formations appear as steep, north-facing cliffs or scarps, with long, gentle, 
dip slopes on the south. As most of the resistant formatio:Q.s are relatively thin in comparison 
to the topographic relief, they tend to appear as "terraces" on the sides of hills rather than as 
distinct cuestas. This is especially well shown in the hil1s on. both sides of the Schoha:rie 
Valley north of Schoharie, where the resistant limestones form cliffs showing the dip paral)el 
to the valley and make prominent "terraces" on the north slopes of the hills. In the vicinity 
of Carlisle and Little York the limestones form a cliff similar to that of the Helderberg 
escarpment, with which it is geologically identical. The terraced character of the hills due 
to alternating harder and sof.ter beds, is not limited to the northern part of the County, un- 
derlain by limestones and shales, but is also conspicuous in the higher hills of the "2,OOO-foot 
plateau" which are underlain largely by silt
ones and shales. 
In the area north of Cobleskill Creek and south of Carlisle Center and Grovenors 
. Corners, the presence of limestone formations at and near the surface has modified the drain- 
age, much of which is underground through sink holes and caves in the . limestone. In this 
area, surface streams are short or absent and sinks are common topographic features. It 
is believed that at least part of this subsurface drainage system is pre-Pleistocene in age. ' 
On the topographic map of the Schoharie quadrangle it may be seen that most of 'the 
tributary streams on the west side of Schoharie Creek enter the creek at an angle which is 
acute downstream, whereas those on the east side of the creek enter at an angle which is acute 
upstream. There is also a tendency for tributaries from the east and west to enter the main 
stream opposite each other, and to be aligned in a northwest-southeast direction
 It has 
been suggested by Flint (R. F. Flint-personal communication) that this alignment may be 
due to a structural control, and the presence of a well-developed system of northwest- south- 
east trending joints suggests that this may be ,the feature which controlled the development 
of the tributaries. 
The effect of glaciation on the topography of Schoharie County was chiefly depositional 
rather than erosional. Before the advance of the Pleistocene ice sheet, the land forms were 
much as they are today; and although the moving ice smoothed and polished exposed rock 
surfaces, rounded the hill tops, and deepened the north-south valleys to some extent, it, did 
not greatly change any of the principal features. However, by blocking the Schoharie basin 
on the north, it formed lakes in the valley of Schoharie Creek in which were deposited beds 
of clay and coarser materials which modified the topography of the valley. Furthermore, the 
deposition of a thick blanket of till on the uplands and in the northern part of the County has 
partly covered the land forms developed on the bedrock and has diverted some of the minor 
streams. 
The most recent change in the drainage of Schoharie County has been the construction 
of a dam at Gilboa by the City of New York, which has formed a reservoir five miles long. 
Water is withdrawn from this reservoir, southward through the Shandaken tunnel to the-city, 
instead of flowing northward to the Mohawk River through Schoharie Creek.- Diversion of 
the upper part of the Schoharie and the consequent reduction in flow of the creek, may have 
caused a reduction in its rate of erosion. 


Ii Grabau, A. W., Geology and paleontology of the Schoharie Valley: New York State Mus. Bull. 92, pp. 345-347, 1906. 
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CLIMATE 


There is considerable variation in climate between the valleys and the uplands in Scho- 
harie County. The U. S. Weather Bureau has maintained two stations at Sharon Springs 
since 1912, and one at Middleburg since 1943. Sharon Springs station 1 is situated 1 Y2 miles 
east of the town at an elevation of 82.1 feet above sea level, and i's in the Mohawk lowland. 
Sharon Springs station 2 is 2 miles southwest of the town at an elevation of 1,360 f-eet above 
sea level, - and is situated on the limestone plateau. The latter is probably more representative 
of conditions in the County, at least the northern part including the Schoharie Valley. Records 
for station 1, indicate in general a greater mean annual air temperature and a grea:ter total 
precipitation than those for station 2. Weather data are not. available for the "2,000-foot 
plateau" or ,the Catskill Mountain areas, which together include over half of the County, but 
it is probable that these exposed uplands have a lower mean annual air temperature, and a 
shorter growing season than those experienced in the northern part of the County, and in the 
protected valleys. The period of record at Middleburg is too short to be used for more than 
tentative conclusions. 
The mean annual temperature for both weather' stations at Sharon Springs for the 
period 193,6 to 1947 is 46°F., the difference between the average mean temperatures for both 
stations for this period being 1°F. For the five-year period of record for the Middleburg 
station, 1943 to 1947 the mean annual temperature is about 47°F. The minimum temperature 
usually falls in January or February, and the maximum temperature may fall in any montb 
from June to September. Maxima of ov
r 100°F. have been recorded twice in the past twelve 
years in the County, and minima of below -20°F. have been recorded several times in the 
same period. 
The norm of precipitation for the 35-year period of record for both stations at Sharon 
Springs is about 40.5 inches. Maximum monthly precipitation may occur in any month in 
the year, but is slightly less likely to occur in winter than in summer. The greatest monthly 
precipitation for the twelve years ending in 1947 was recorded at Sharon Springs station 1 
in September 1938, when 8.92 inches fell. The smallest monthly precipitation for the same' 
period was recorded at station 2 in June 1936, and again in July 1939, when only 0.91 
inches fell. At Middleburg a minimum monthly precipitation of 0.18 inches was recorded in 
September 1943, and during the period 1943 to 1947, the annual precipitation at Middleburg 
averaged 8 inches less than at Sharon Springs. 
The average length of the growing season during the period 1936 to 1947 at Sharon 
Springs station 2 was about 134 days. The last killing frost in the spring usually occurs in 
the second week of May and the first killing frost in the fall usually occurs in the last two 
weeks of, September or the first week in October. ' 
Table 1 shows mean annual temperature, maximum and minimum temperature, and 
annual precipitation, maximum and minimum monthly precipitation, and departures from 
normal precipitation for the U. S. Weather Bureau stations in Schoharie County from 1936 
to 1947. 


GEOLOGY 


The rocks of Schoharie County are sedimentary in origin. They have been divided 
into about fifteen formations, which range in age from Middle Ordovician to Upper- Devonian. 
'The character, thickness, and water-bearing properties of these formations are shown in table 
2. Their areal distribution is shown on plate 2. " ' 


GEOLOGIC HISTORY 


The record of geologic history in Schoharie County begins with the Middle Ordovician. 
At that time the County was part of a shallow sea which was receiving deposits of sand, 
clay, and silt from an adjacent land mass. Ruedemann 8 has shown that these deposits, the 
Schenectady formation, were laid down in. a trough which was sinking at such a rate that. 
although a great thickness of sediments accumulated, shallow water conditions prevailed 
throughout the period of deposition. 


3 Ruedemann, Rudolf, Geology of the Capital district: New York State Mus. Bun. 285, pp. 33-37. 1930. 


8 



.. 


Table l.-Temperafure and precipitotion at U. S. Weather Bureau stations in SchoharieCounty, New York. ' 


Mean annual. and maximum and minimum air temperatures in (OF.) 
Sharon Springs 1 Sharon Springs 2 Middleburg 
Mean Mean Mean 
Year Annual Max. Min. Annual Max. Min. Annual J4;ax. Min. 
1936 47.0 102 -14 45.3 98 ' -9 . . \ 
198'7 47.8 93 0 46.2 90 -1 
1938 48.0 94 -28 46.9 92 -17 
1939 46.M 96 -15 45.6 94 -12 
1940 44.8 94 -14 48.1 91 -11 
1941 46.1 92 -7 
1942 45.6 90 -28 
1948 45.4 92 -27 45.5 96 -28 
1944 46.5 96 -18 47.2 101 -9 
1945 46.9 93 -15 47.5 98 -11 

 
1946 47.7 95 -12 92 -12 48.8 96 -10 
194'7 46.8 95 -7 94 -5 47.6 97 -8 
Total annual, maximum monthly, and minimum monthly precipitation in 
inches and departure from noqnal. 
Sharon Springs 1 I Sharon Springs 2 Middleburg 
Year Total Max. Min. Dep. Total Max. Mil). Dep. Total Max. Min. Dep. 
1986 41.64 6.42 1.69 +0.72 5.70 0.91 
1987 41.74 7.03 1.74 +0.82 48.81 8.90 2.05 +8.72 
1988 41.89 8.92 1.81 +0.97 38.66 7.07 1.22 -1.43 
1939 84.22 4.45 0.99 -6.70 29.50 8.29 0.91 -10.59 
1940 41.65 5.71 1.51 +0.73 B9.80 6.22 1.53 -0.79 
1941 29.87 4.18 1.02 -10.22 
1942 50.45 6.63 1.27 +10.86 
1948 48.45 7.45 1.16 84.45 5.75 0.18 
1944 36.99 4.97 1.42 -3.93 88.52 -1.97 34.13 4.99 1.85 
J945 50.10 6.82 1.70 +9.18 44.20 6.06 1.42 
1946 88.48 6.64 1.19 -2.52 80.80 6.07 0.82 
194'1 48.89 6.44 1.61 +2.96 32.82 5.97 1.02 


Following the deposition of the Schenectady formation, the area was raised slightly 
above sea level and remained so from Middle Ordovician time until late in SUurian time. It 
has been suggested by Ruede
ann4 that the Brayman shale, which lies directly above the 
Schenectady formation may represent a residual soil de
eloped during the, interval from 
Middle Ordovician to Upper Silurian time. 
After this period' the area once more sank below sea level, and the Cobleskill lime- 
stone was deposited. As silt and clay were added to the sea the character of t"'e deposits 
changed, and the Rondout limestone was laid down. Another change in the conditions of 'de- 
position produced the Manlius limestone. All of these formations were apparently laid down 
in rather shallow water. Following the deposition of the Manlius limestone the area; may 
have been again raised briefly above sea level, and when it was again f;!ubmerged, deposition 
of the ,Coeymans limestone occurred with little change in physical conditions. This sli
ht 
break in the sedimentary record is considered by many geologists to mark the end of Silurian 
1 ime, and the beginning of Devonian time. An increase of clay in the sediments deposited 
resulted in the shaly New Scotland limestone and a subsequent-return to clear waters produced 
the Becraft limestone, which is lithologically similar to Co
ymans limestone. 
· Ruedemann, Rudolf, Lower Siluric shales of the Mohawk Valley: New York State Mus. Bull. 162, pp. 54-58, 1912. 
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After deposition of the Becraft limestone, there. was . a third period of uplift with \ 
resultant erosion of some of the underlying beds. When the sea next advanced over the 
County it deposited a limy sandstone, the Oriskany sandstone. Deposition of this sandstone 
gave way abruptly to deposition of dark silty clay, now the. Esolms siltstone. The, Esopus and 
the overlying Carlisle Center. formation are believed by Goldring and Flower 5 . to represent 
deposition in shallow-water, possibly. tidal, mud flats. These sandy and silty beds pass grad- 
ationally into the Schoharie grit. which in turn grades into the Onondaga limestone. 
During Onondaga time, 'the sea spread widely across New York State and a thick- 
ness of ,about 100 feet of limestone accumulated. At the close of Onondaga time the sea 
may have withdrawn slightly, and when it returned it received silts andrnuds from nearby 
ris
ng lands. 
The Onondaga is the last thick formation of limestone laid down in the area. The first 
deposits laid down on the Onondaga were black shales, in which a few beds of dark limestone 
were included. These beds were formerly known as the Marcellus formation, but jt has be
n 
shown by Cooper 6 that they represent 'a mud facies deposited at progressively later times 
when traced from east to west. The succeeding beds are dark shales, generally iron-stained. 
As coarser material was. added from the rising land masses, and .as. the shore line advanced 
toward the south and west, silts were interbedded with the clays until.gradually the greater 
part of ' the material deposited became siltstone. In Schoharie County deposition was almost. 
continuous and it. is very difficult to separate rocks of ,Middle and Upper Devonian age. 
By the end of the Middle Devonian most of the material laid down inthe ea,stern part of the 
County was continental in origin, and during the Upper Devonian, delta deposits encroached 
further and.. further westward until they completely covered the County. 
The delta deposits represented by the red shales and coarse sandstones of Upper De- 
vonian age are the youngest consolidated rocks in Schoharie County. It is not known whether 
Mississippian, Pennsylvanian, and Permian deposits were laid down in Schoharie County and 
later removed by erosion, or whether the Schoharie region. was already being eroded during 
these periods. The rocks of Schoharie County were too far west to be involved in the moun- 
tain building of the Appalachian Revolution at the end of the Paleozoic era, but Parker 7 has 
discuss
d reasons for believing that the joints in the sedimentary rocks of. eastern and cen- 
tral New York were developed. during the early stages of the Appalachian Revolution before 
the folding and faulting took place. 
During the Mesozoic era and the Tertiary period, S
hoharie County was above sea level 
and it is believed that Schoharie Creek and tl1 e other principal streams of Schoharie County 
were established in essentially their present courses by the end of Mesozoic time. 
During ,the Pleistocene a great continental ice sheet advanced over. the County, com- 
pletely . covering the tops of the highest mountains. As it . moved down.from the J).orth,it 
disrupted the existing northward flowing streams and cbanged minor features of the land- 
scape by widening the north-south valleys and burying the east-west valleys with deposits 
of glacial drift. The valley of Schoharie Creek, which had been cut to a depth of . over 100 
feet below its present surface, was partly filled with clays deposited in lakes ponded in the 
valley by the ice sheet. 
There are two theories concerning the manne.r of the disappearance of the ice sheet 
in eastern New York. .One, supported most recently by.Rich 8 assumes that the ice front 
retreated northward by melting because melting at the ice front was greater than the rate 
of ice flow southward. Deposits formed by this type of ice-retreat include moraines of long 
ridges of unsorted glacial debris parallel to the ice front, and outwash plains or beds' of 
stratified sand and gravel deposited.by streams flowing from the ice front. The valleys of 
thenotthward-flowing streams were dammed by the ice and contain lake-deposited clays. 
Proponents of this theory have explained the absence 9f continuous morainefJ in eastern 
New York as due to the topographic relief, and have considered morainal deposits in the 
valleys to be equivalent to terminal mO,raines. 
II Goldring, Winifre
, an
 Flower, Rousseau H., Restudy of the Schoharie andj Esopus formations: Am. Jour; Sci". vol. 240, 
pp. 690-694, 1942; discussIOn by authors, vol. 242, p. 340, 1944. 
6 Cooper,G. A., Strati
raphY of the Hamilton group of New York: Am. Jou
. Sci., 5th ser., vol. 19, pp. 116-134, 214-236, 1930. 
'f Parker, John Mason, II, Regional systematic jointing in slightly deformed redimentary rocks: Geol. Soc. America Bull. 
Vol..53, P!? 381-408, 1942. 
8 Rich, John L., Glacial geology of the Catskills: New York State Mus. Bull. jZ99, 180pp., Dec. 1934. 
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The second theory of the disappearance of the ice, as proposed by Cook 9 and .Flint 10 , 
is that the ice sheet lost power of movement, became stagnant and dissipated in. . place. The 
deposits associated with this type of dissipation are irregular, hummocky mounds- of stra- 
tified sands and gravels, kames, which were laid down around and over blocks of )'D.elting 
ice, and paired terraces in valleys with irregular slopes showing deposition ag'ainsti,
 
masses. According to this concept, the -ice melted first from the hills and hig
ds leaving 
long tongues of stagnant ice blocking the valleys, and lakes formed beside and over. these 
tongues. One important feature of the stagnation hypothesis is that all the deposits' in a 
wide area show roughly the same amount of dissection by post-glacial streams, whereas ac- 
cording to the hypothesis of gradual melting the most southerly deposits, having been ex- 
posed first, are the most dissected. Because of the absence of continuous moraines andre- 
lated features, and the presence of features suggesting stagnant ice, it is believed that.-in 
Schoharie County the ice had ceased to move before its dissipation. As the ice melted 
back at the end o
 the Pleistocene, the County assumed its present appearance, the amount of 
erosion since that time having been relatively minor. · 


GEOLOGIC STRUCTURE 
The geologic structure of Schoharie County is relatively simple. The rocks dip to the 
southwest a.t about 100 feet to the mile in the easfern part of the County, and at about 185 . 
feet to the mile in the Schoharie Valley and the western part of the County.ll As a result, the 
oldest beds are exposed in the northern part of the County, and the formations are progres- 
sively younger toward the south. 
A few minor faults are exposed in Schoharie County. There is one along U, S. Route 
20 west of Sharon Springs near the county line, which cuts across the Carlisle Center forma- 
tion, and another about a mile north of the bridge across Schoharie Creek at North Blenheim, 
on the west side of the creek. This fault is in thick bedded sandstones and shales, has a 
small displacement, and dies out along a shale bed. It is probable that there are other small 
faults in the County which have not been recognized due to the cover of glacial drift, especi- 
ally in the sandstones and shales of Middle Devonian age. 
The sediIIJentary rocks in Schoharie County are cut by several sets of joints. These 
fractures- are of considerable importance to the occurrence of ground water in Schoharie 
County, as most of the consolidated waterbearing formations have little original pore 
space, and the. ground water exists only in joints and bedding planes. The direction of the 
joints and the dip of the beds, therefore, influence the movement of ground water, and the 
spacing of the joints affects the quantity of water held in the rocks and the amount recover- 
able by wells. 
The directions of joints were determined at about 40 localities in various formations 
in Schoharie County. The joint directions have been plotted on the diagrams $hown in figure 
3. The joints in the massive limestones are usually vertical and spaced from one to three 
feet apart, whereas the joints in the shales and siltstones of Middle and Upper Devonian age 
may dip ,a few degrees from the vertical and are generally more closely spaced... The joints in 
siltstone and shale may change direction of both dip, and strike and have been plotted sep- 
arately from the joints in limestone. As may be seen from the diagrams, there. are three sets 
of joints, with average strikes in the limestones of N. 58° W., N. 2:3° W., and N. 50° E., 
in the siltstones of N. 56° W., N. 35° W., and N. 61 ° E. The most conspicuous di1ference 
between the two diagrams is the scattering of the northeast set of -joints 'in the siltstones. 
The joint measurements for the sandstones in the Schenectady formation were too few to 
plot separately. In general, joints in the Schenectady fall in the northeast quadrant. 
J. M. Parker 12 has 
ade a comprehensive study of the joint, systems of central and 
eastern New York in which data are included on the Berne, Richmondville, and Schoharie 
quadrangles, which cover the northern part of Schoharie County. He has found that for an 
area extending from Ithaca to the Hudson Valley the joints may be classified into'three sets, 
the first of which has two components. For the three quadrangles in Schoharie County he 
o Cook, John R., The disappearance of the last glacial ice sheet from eastern New York: .New York state Mus. BuD. 251. 
0'0. 158-176, 1924. 
i6 Flint, R. F., The stagnation or dissipation of the last ice sheet: Geog. Rev., vol. 19, pp. 256-289 1929. 
11 Goldring, Winifred. Geology of the Berne quadrangle: New York State Mus. Bull. 303, p. 8, 1935. Grabau. A. W.. GeolOl'1 
and paleontology of the Schoharie Valley: New -York State Mus. Bull. 92, Pl'. 86-88, 1906. . 
111 Parker, J. M. III, Regional systematic ;jointing in slightly deformed sedimentary rocks: Geol. Soc. America Bull. vol. 53, 
pp. 381-408, 1942. 
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Figure 3.-Diagram showing directions of joints. A, Joints in massive limestone of Upper Silurian to Middle 
Devonian age; B, Joints in sandstones and siltstones of Middle ond Upper Devonian age.' Each short line 
represents joint directions at one locality. Stippled pattern represents joint sets, and figures within joint 
-sets show average strike of joints in each set. 


13 



has listed for set I in the Richmondville, Schoharie and Berne quadrangles, respectively, 
N.-S., N. ,25° E., and N. 5° to N. 30° E., the Berne quadrangle being the only on
 in which 
both components are given. For set II, he lists N. 55° W., N. 85° W., and N. 50° W., 
and for set III, N. 50° E., N. 60° E., and N. 65° E. It appears that sets II and III cor- 
respond to the N. 56-58° W. and N. 50-61° E. sets shown in figure 3. His set I is not repre- 
J sented in figure 3 and is apparently poorly represented at the localities where the joint 
readings were made. No readings in this report were made in the Berne quadrangle. 


GEOLOGY IN RELATION TO GROUND WATER 


Schenectady formation 
This formation underlies the northern-most part of the County, and is expos,ed along 
U. S. Route 20 from Esperance to Carlisle. West of Carlisle the outcrop belt swings north 
and underlies Bear Swamp and Argusville, and continues in a strip of lowland along the coun- 
ty line. As may be seen on the geologic map (plate 2) it also underlies the Schoharie Valley 
as far south as Schoharie, where it is exposed in the creek bed just sou.thof the bridge, the 
Cobleskill Valley to just east of Braymansville, and the Fox Creek Valley to about a mile 
east of Gallupville. It also underlies the extreme northeast corner of the County south of 
Quaker Street. 
The Schenectady formation consists of medium to fine-grained sandstones, which 
commonly weather to a brown or yellowish color, and dark grey, brown-weathering shales. 
The sandstones are well cemented, and tend to break across the individual quartz grains. 
Because of their resistant nature, the sandstones are generally better exposed than the shales 
and in some places have been quarried for flag stones, as in the large quarry on Oak Ridge 
about 2 miles northwest of Esperance. The shales are frequently used for road metal and are 
exposed in pits along roads. The sandstones are speckled with limonite on fresh fractures, 
and are well jointed, the joints in the Oak Hill quarry being N. 70° E., N. 40° E., and N.-S. 
Fossils are rare in this formation, but those that have been found indicate a Middle Ordo- 
vician age and marine deposition under near shore conditions. 1s 
The thickness of the Schenectady formation has been estimated by Goldring as being 
about 2,000 feet. 14 . The entire thickness is not exposed in Schoharie County, and to the 
author's knowledge there are no records of wells in the County which have passed completely 
through the formation. Because of its great thickness, wells situated on the outcrop of the 
Schenectady formation do not encounter other rocks, although wells situated on the out- 
crops of younger beds frequently penetrate the Schenectady formation. 


Brayman shale 
The Brayman shale overlies the Schenectady formation with a gradational contact. 
It crops out in a narrow band extending roughly northwest-southeast across the northern 
part of the County, and extends up into the valley of Cobleskill Creek where it is exposed at 
Howes Cave, the valley of Schoharie Creek where it is exposed at the old pyrite mine on the 
property of. Mr. Richard Veenfliet, and the valley of Fox Creek where there is an exposure 
near Gallupville. 15 
Lithologically, the Brayman shale is a clay shale, greenish grey in color, which contains 
much pyrite. The pyrite was mined for a short while at Schoharie, and its presence is one 
of the most characteristic features of the shale. Because of its clayey character, the Bray- 
man shale weathers rapidly and is rarely exposed, except in fresh. cuts. This feature haJi3 
made the thickness of the shale difficult to determine, and due to the gradational nature of 
its contact with the underlying Schenectady formation it is not readily recognized in well logs. 
Hartnagel has reported 16 a thickness of 40 feet at Howes Cave and a thickness of 27 feet 
near Schoharie. The thickness at the pyrite mine at Schoharie is probably about 20 feet. At- 
Sharon Springs a thickness of nearly 100 feet of clay shale, similar to the Brayman in ap- 
pearance but lacking the characteristic pyrite, is exposed north of the village on New York 
State Route 10. This shale grades into siltstone beds at the base of the section and may be 


13 Ruedemann, Rudolf, Geology of the Capital district: New York State Mus. Bull. 285, pp. 33-38, 1930. 
14 Goldring, Winifred, Geology of the Berne quadrangle: New York State Mus. Bull. 303, pp. 57-58, 1935. 
15 Goldring, Winifred, Geology of the Berne quadrangle: op.__cit., p. 77. .. 
16 Hartnagel, C. A., Preliminary observations on the Cobleskill ("Coralline") limestone. of New York: New York State M\is. 
Bull. 69, p. 1,114, 1903. 
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a part of the Schenectady for:rpation. Because of the lack of fossils, the age of the Brayman 
shale has been the subject of much controversy. . . - - ' 
Cobleskill limestone 
This limestone overlies the Brayman shale with a sharp, probably uneonformable con... 
tact. It crops out in a narrow band just south of the outcrop of the Brayman shale, and is ex... 
posed at many of the same localities, for example, the road cut just west of Howes Cave and 
the old pyrite mine near Schoharie. HartnageP 7 has reported a fossil locality in the Coble- 
skill south of Shutters Corners in the valley of Fox Creek. 
Lithological]y, the Cobleskill is a dolomitic limestone, drab in color, semicrystalline to 
fine-grained in texture, and sparingly fossiliferous. It is thick-bedded and heavy-Iedged, and 
because of its resistant character frequently causes a small break in slope between the undel'- 
lying and overlying weaker rocks. It tends to break along joints into long narrow slabs. ' 
Its thickness is about 6 feet at the old pyrite mine and at Howes Cave. A thickness of about' 
12 feet is indicated in the log of well So 259 (table 5), at Howes Cave. 


Rondout limestone 
The Cobleskill limestone grades upward, by increase in clayey material, into the Rond.. 
out limestone. This limestone crops out between the low terrace formed by the Cobleskill 
and the cliff formed by the Manlius limestone and the Coeymans limestone, and is best ex- 
posed at Howes Cave, where it was formerly mined for cement. It is also exposed -in a number 
of small, abandoned quarries east of the village of Schoharia and in a small road metal pit 
about 1:fh miles northeast of Sharon Center. 
The lower part of this limestone, transitional with the Cobleskill, consists of drab to 
bluish grey, fine-grained, banded, thin-bedded limestones, but higher in the section there 'are 
beds with a sandy texture. Part of the limestone is composed of limy shales so t
n that 
they may be classed as paper shales. This phase of the Rondout is extensively exposed in the 
quarry northeast of Sharon Center. Except for the lower beds, where fossils are sparse, the 
limestone is practically unfossiliferous. The thickness as recorded by Grabau 18 is about 60 
feet, but according to well logs it may be over 100 feet thick near Howes Cave and in the 
western part of the County. 


Manlius limestone 
The Manlius Umestone crops out along a narrow band in the northern part of the 
County, extending through Sharon Springs southeast to just north of Carlisle Center and 
Grovenors Corners, and extends up- Cobleskill Creek as far, as Braymansville, up Schoharie 
Creek to about a mile south of Schoharie, and up Fox Creek to more than a mile south... 
east of Gallupville. It also crops out along the slopes of Barton's Hill. It fo
 the lower 
part of the eonspicuous limestone cliffs at the entrance to the Schoharie Valley north of 
Schoharie and along the north side of the Fox Creek Valley, and also the lower part ()f tbe 
line of cliffs just north of Carlisle. It is also exposed in abandoned quarries in the southern 
part of the village of Sharon Springs, in the quarries of the North American Cement Corpo- 
ration at Howes Cave and in the Gushing Stone Company quarry at Schoharie, where it is 
quarried with the Coeymans for cement, agricultural stone, and road metal. . 
The Manlius limestone is typically a dense, thin-bedded, heavy-ledged limestone, and 
is dark-grey to black on fresh surfaces, but light blue-grey on weathered surfaces. The thin 
bedding combined with its massive character causes it to appear laminated in many exposures. 
It is -generally fossiliferous but the fossils are small forms and are usually concentrated 
along the bedding planes. It is known by quarrymen as "blue stone," as contrasted to "grey 
stone," applied to the Coeymans limestone. Because of its massive character it forms cliffs. 
Its contact with the underlying Rondout limestone is gradational, but it is believed by some 
geologists to be separated from the Coeymans by a slight unconformity which may be seen 
as an uneven plane of contact in the Cushing quarry at Schoharie, although elsewher,e in the 
County, it is difficult to place. In a few localities the Manlius is semi crystalline and more 
abun4antly fossiliferous, approaching the Coeymans in lithology. Its thickness throughout / 
the County is approximately 50 feet. 
1'1 Hartnage1 1 C. A., Preliminary observations on the Cobleskill ("Coralline") limestone' of New York: op. eit. p. 1,118. 
18 Grabau., A. W., Geology and paleontology of the Schoharie Valley: op. eft., p. 111. 
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Coeymans limestone 
The Coeymans limestone rests on the Manlius limestone, and is exposed in much the 
same area. However, its area of outcrop is considerably larger than that of the underlying 
Manlius, "which it generally covers except along vertical cliff faces. It is exposed at all the 
localities listed for the Manlius, .and, because it forms a terrace surface, is also exposed in many 
places where the Manlius is not exposed. The Coeymans forms the upper surface of broad 
terraces from west of Sharon Springs to Little York. South of Little York and Carlisle a 
belt of lowland containing several sinks is underlain by this formation. A considerable area 
south of Grovenors Corners is also underlain by the Coeymans. Its outcrop area cuts a,cross 
Cobleskill Creek at Barnerville, and on the east side of the Creek and in the eastern half of 
the County the belt of exposures is narrower. · 
Lithologically the .coeymans limestone is crystalline, grey-brown to dark grey on fresh 
surfaces, and it weathers to a darker grey than does the Manlius limestone. It is thick- 
bedded . and heavy-ledged, and is a cliff former in conjunction with the Manlius. It is 
usually very fossiliferous, and contains many crinoid stems composed of crystalline calcite. 
Throughout Schoharie County the Coeymans is approximately 50 feet thick, the combined 
thickness of the Coeymans and Manlius being 100 feet. The Coeymans is generally con- 
sidered the basal formation of the Devonian system. 


New Scotland limestone 
This limestone overlies the Coeymans limestone with a gradational.contact and is ex- 
posed to the south' of the Coeymans outcrop areas, in road cuts south of Sharon Springs and 
in a few cuts along U. S. Route 20 west of Sharon. It underlies a considerable area south 
and east of Carlisle Center and underlies soil-covered slopes in the hills south of Cobleskill 
Creek and on both sides of the Schoharie Valley as far south as Davis Crossing. It extends 
up the valley of Fox Creek to about 21;2 miles southeast of Gallupville, and. underlies part 
of the slopes of Barton Hill and a considerable area east of Barton Hill, as shown on the 
geologic map (plate 2). 
The New Scotland limestone is a shaly, impure limestone containing considerable 
clayey material. It tends to break down on exposure, and generally forms soil-covered 
slopes. Natural exposures are uncommon, and exposures occur only in r()ad cuts and in 
narrow stream valleys. 'It is very fossiliferous. The fossils frequently weather free on 
the surface and are often partly or entirely silicified. In the Schoharie Valley region the 
lower part of the New Scotland contains chert seams, as does also the upper part of the 
Coeymans. In the western part of the County, the chert appears to occur throughout the 
formation and is not confined to the lower part. In the Helderberg area and in the Hudson 
Valley the cherty beds at the top of the Coeymans and in the lower part of the New Scotland 
have been .considered a separate formation, the Kalkberg, by. Chadwick,19 and in that area. 
these beds. form a slight topographic break or low terrace above the Coeymans. The pro- 
gressive increase in the amount of chert in the New Scotland toward the west makes it im- 
practicable to distinguish the Kalkberg as a separate formation in Schoharie County. 
The thickness of the New Scotland in the Schoharie Valley has been reported by Grabau 
as being 115 feet. 20 Well So 247 passes through a thickness of about 135 feet of New Scot- 
land. Well So 240 logged 112 feet of "shale" which probably represents the New Scotland, 
but as the well ends in this formation the entire thickness was apparently not penetrated. 


Becraft limestone, including Alsen and Port Ewen limestones 
The New Scotland limestone passes gradationally upward into the' Becraft limestone. 
This limestone crops out along a narrow strip south of Sharon Springs and in the slopes of 
the hill west of Sharon Springs, and extends up the valley of Cobleskill Creek. It underlies 
a considerable area south of Carlisle Center and the extreme eastern part of the County north- 
east of Gallupville, but on the south side of the valley of Fox Creek it crops out only on the- 
hillslopes. 
The Becraft limestone is a gray, crystalline, fossiliferous limestone, which is very 
similar to the Coeymans in general appearance. Lithologically, it may be distinguished 


19 Chadwick, G. H., Revision of "The New York Series": Science, n. s., vol. 28, pp. 346-348, 1908. 
2() Grabau, A. W., Geology and paleontology of the Schoharie Valley: op. cit., p. 141. 
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from the Co ymans by its generally lighter color, and the prevalence of white or pink crys- 
talline calcit , although these criteria are not always applicable as these two limestones tend to 
approach eac other in character. Probably the most positive means of identifying the Be- 
craft is by the fossil content. A diagnostic feature of the Becraft in comparis.on to the Coey- 
mans in this area is its thickness. The Becraft as reported by Grabau 21 is not mor,e than 30 
feet thick in the Schoharie Valley. The log of well So 247 (table 5) shows 20 feet .of Be- 
craft, and the exposures south of Barnerville and about 1 1 12 miles southeast of Little York also 
indicate a thickness of 15 to 20 feet. The Becraft is generally covered with drift west of 
Little York, but the basal beds, transitional with the New Scotland, are exposed in a road cut 
on U. S. Route 20, about three-quarters of a mile west of Sharon. Springs on the north side of 
the road. At this locality typical beds of massive, crystalline Becraft are interbedded with 
shaly, cherty New Scotland limestone. 
Oriskany sandstone 
The Oriskany sandstone lies unconformably on the Becraft limestone. It crops out 
along a thin, southeast-trending band south of U. S. Route 20, overlies the Becraft in the hill 
west of Sharon Springs and in the outlier west of Carlisle Center. Other exposures extend 
down the valley of Cobleskill Creek nearly. as far as Cobleskill, down the valley of Schoharie 
Creek to about half a mile. south of Davis Crossing, and down the valley of Fox Creek to the 
county line. It also lies under the hills north of Fox Creek. It is exposed also in the slopes 
of Dann's Hill and West Hill, and in a road cut about 1. 3 ,4 miles east of Schoharie on .East 
Hill, where unweathered fossils may be collected. 
The .oriskany is a limy sandstone which is light grey on a fresh surface. It weathers 
brown and becomes porous as the lime is. dissolved away. It contains a conspicuous fauna 
of large brachiopods. Grabau 22 reports the Oriskany to be about 6 feet thick on West Hill 
and about .one or two feet thick on East HilL He has suggested also that it may not exist in 
the Cobleskill Valley area, as on the west side of West Hill the formati.on is much thinner. 
However, well So 247 penetrated 10 feet of Oriskany and well So 250, 1V2miles east of 
Cobleskill, also is believed to have penetrated the Oriskany. The Oriskany is fairly resist- 
ant, and in the Schoharie Valley commonly forms a low terrace on the l1illsides where it is 
exposed. The upper surface of this sandstane is characterized by "cock's tail" m,arkings 
which are believed to represent the fossil burrows of a worm. The Oriskany is not exposed 
and has not been recognized in wells hi the part of the County west of Cobleskill, but is 
pro bably present as a thin bed in this area. 
. 
Esopus siltstone 
The Esopus siltstone underlies a rather narrow belt trending roughly parallel to U. S. 
Route 20. At Little York the outcrop area trends southeast toward Shutts Corners, from 
there west t.o Cobleskill, and then par
llels Cobleskill Creek. In the Schoharie Valley the 
outcrop area extends beside the creek to about three-fourths of a mile sout
 of Davis Crossing 
on both sides of the valley, and in the valley of Fox Creek it extends to the county line.on the 
south side of the valley, and caps the top of Bartons Hill and the hill northeast .of GalIupville. 
It also crops out in the hill west of Sharon Springs and the outlier west of Carlisle Center. Al- 
though the Esopus is not a resistant formation and forms slopes rather than terraces, it is 
much used for road metal, and exposures are, therefore, fairly common. It is exposed on 
U. S. Route 20 west of Sharon Springs, just east of the county line, in a large road metal pit 
on County Route J1 about 1 1 12 miles southeast of Little York, in a small road cut about half 
a mile west of Carlisle Center, in a pit just below New York Route 7 .on the road to Barner- 
ville, and in a number of other localities. 
Lithologically the Esopus, usually described as either a shale or a grit, appears in 
Schoharie County to be better defined as a siltstone. It is composed of quartz fragments 
which are visible under a hand-lens but are not easily seen with the naked eye. It is drab to 
brownish grey in color, and characteristically breaks down into small angular chips or 
blocks on exposure. It is probably this feature which makes it so desirable for use as road 
metal. Except for occasional worm burrows it is unfossilif-erous. 
Grabau 23 gives,the thickness .of the Esopus in the Schoharie Valley as 90 feet on West 
Hill and about 80 feet on East Hill. Well So 266 about a mile east of East Cobleskill, pene- 


21 Grabau, A. W., Geology and paleontology of the Schoharie Valley: op. cit., pp. 154. 
22_Grabau, A. W., Geology and paleontology of the Schoharie Valley: op. cit., p. 158. 
28 Graba\l. A. W.. Geology and paleontology of the Schoharie Valley: op. cit.. p. 170. 
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trates 106 feet of Esopus and apparently does not pass completely through it, (table 5). 
All three of these measurements probably include the overlying Carlisle Center formation, as 
Grabau's thicknesses were based on leveling from the Oriskany to the Schoharie or Onondaga 
over a covered interval, and the Carlisle Center formation was probably not recognized in the 
well ,log. ,On the road going southwest up a hill about a mile southwest of Little York, partial 
exposures indicate a thickness for the combined Carlisle Genter Esopus formations of about 60 
feet, of which at least 15 feet is referable to the Carlisle Center. It is believed that the Esopus 
siltstone is somewhat thinner in the western part of the County. . 


Carlisle Center formation 
This formation was separated from the Esopus, of which it was formerly considered the 
upper part, by Goldring and Flower 24 in 1942. Its outcrop belt runs parallel to that of the 
Esopus in the western part of the County arid presumably also in the eastern part, although 
it has not been recognized in this County east of 
n abandoned quarry in the Onondaga 
limestone situated about a mile northeast of Cobleskill. This quarry has been described by 
Goldring and Flower as the westernmost exposure of the Schoharie grit. The Carlisle Center 
formation is exposed in the road southwest of Little York and in a cut on U. S. Route 20 
about 2 miles west of Sharon Springs, just east of the county line. 
The Carlisle Center formation has been separated from the Esopus siltstone on the 
basis of its lithology and the presence of thin beds of the mineral glauconite at its base and top 
in the type area. The formation is composed of thin-bedded, greenish-gray, fine-grained sand- 
stones and siltstones, which are generally more coarse-grained than the material composing 
the Esopus. The beds break in large platy fragments, unlike the small rubbly chips and 
blocks of the underlying Esopus, and are characteristically covered with the worm-burrow 
marks, which are generally absent in the Esopus as restricted by Goldring and Flower. It is 
possible that one reaso
 it is so poorly exposed is because it is 'relatively weak. and does not 
break into convenient rubble as does the Esopus, and therefore is not quarried for road 
metal. 


Onondaga limestone, including Schoharie grit 
The Schoharie grit, the type locality of which is in the .Schoharie Valley, is a fossili- 
ferous, sandy limestone that Grabau 25 reports as being 5 to 6 feet thick. The Schoharie 
has recently been restudied by Goldring and Flower,26 . who have shown that .in Schoharie 
County this grit is a sandy facies of the Onondaga limestone, into which it passes with a 
gradational contact. This grit is rarely exposed, and as it is unimportant hydrologically, 
it is here considered the basal facies of the Onondaga. 
The Onondaga limestone is exposed in the western part of the County in a large triangu- 
lar salient along the valley of West Creek. A small outlier of Onondaga caps the hill west of 
Sharon Springs, and a larger outlier caps the hill west of Carlisle Center. The main out- 
crop area is continuous from West Creek to the valley of the creek south of Sharon, and ex- 
tends as a broad belt south of Russell Lake, north of Cobleskill as far as Lawyersville, and 
west up the Cobleskill Valley nearly to Warnerville. The outcrop belt on the south side of 
Cobleskill Creek is not as wide, but the Onondaga limestone forms the top of West Hill and 
extends south in the Schoharie Valley as fa.r as Borst's Mill, about 1 mile north of Middle- 
burg. It crops out continuously along the south side of Fox Creek. 
Li thologically, the Onondaga is a dense fine-gt;ained crystalline limestone, usually 
light grey on both fresh and weathered surfaces, which contains seams of chert nodules, 
especially in the lower part. It is moderately fossiliferous and contains many corals that 
in some places give the formation a reefy character. It is well jointed, the joints ,being 
three to four feet apart and frequently wide,ned by solution so that the surface is broken 
into blocks. Grabau 27 .believed the Onondaga to be about 100 feet thick in the Schoharie re- 
gion, but well So 115 at Lawyersville shows a thickness of 136 feet. Well So 240, two miles 
northeast of Cobleskill, and well So 266, east of Cobleskill, both pass through more than 100 
feet of Onondaga limestone. 


24 Goldring, Winifred, and Flower, Rousseau, H., Restudy of the Schoharie and Esopus formations in New York State: Am. 
Jour, ScL, vol. 940, pp. 673-694, 1942; discussion by authors, vol. 242, p. 340, 1944. 
Illi Grabau, A. W., Geology and paleontology of the Schoharie Valley: op, cit. p. 180. 
28 Goldring, W. and Flower, R. H., Restudy of- the Schoharie and Esopus formations in New York state, op. cit. pp. 674-676. 
n Grabau, A, W., Geology and paleontology of the Schoharie Valley: op. cit, pp. 193-195. . 
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Hamilton and Gilboa formations, including the Marcellus shale 
1 
The Onondaga limestone is overlain by a great thickness of shales, siltstones, and 
sandstones belonging to the Hamilton and Gilboa formations, which underlie the entire Coun-' 
ty south of the Onondaga outcrop belt, with the exception of an area near the south and 
southeastern part of the County. These formations have been studied by Cooper,28 who' has' 
correlated them with the .type area farther west by certain diagnostic fossils. 
Immediately overlying the Onondaga limestone is' a thickness of about 180 feet of black, 
fissile shale, which weathers rusty and which includes a' few beds of black, tine-grained lime- 
stone containing cephalopods. The contact between these shales and the Onondaga limestone 
appears to be sharp. These bJack shales and associated limestones are called the MarcelluS 
shale, which is a member of the Hamilton group. Cooper 29 has shown that the black shales 
and associated limestones are a facies which was not deposited contemporaneously across the 
State, and that therefore tne Marcellus shale in Schoharie County represents only a part of 
the Marcellus shale exposed at its type locality. ' 
The Marcellus shale is a very weak rock and consequently is seldom exposed. G
abau30 
has reported several localities in the Schoharie Valley, at one of which the carbonaceous 
upper beds were mined unsuccessfully for coal. The' Marcellus as a whol
 forms lowlands, 
in contrast to the overlying, more resistant, silty and sandy beds. The lowlands along -the 
valley of Wes.t Creek, and in the vicinity of Gardnersville, Janesville, and Beekman Corners 
are probably underlain by the Marcellus shale. In the central and eastern paFts of the Coun- 
ty the Marcellus does not underlie large areas, but forms a low terrace between. the Onon- 
daga limestone and younger beds of the Hamilton formation.., 
, The black shales grade upward into dark grey, iron-stained shales which contain silty 
material. The contact between the two types of rocks is not sharp and is seldom seen; but 
it may be located roughly' by the change in the topography, as the more resistant silty beds 
hold up steeper slopes. The dark grey shales are exposed in the valley about 1 1 /2 miles south- 
west of East "Cobleskill, and along the tracks of the Delaware and Hudson Railroad near 
Beards Hollow. In both of these localities, the shales are interbedded with siltstones. In 
the remainder of the Hamilton formation and in t:pe ,Gilboa formation, siltstone and sand- 
stone beds are abundant. The siltstones are grey, fine-grained rocks which occur in beds 
about half an inch thick. The sandstones are also grey, generally li
hter in color than the 
siltstones, and are thin-bedded to massive. Both the siltstones and sandstones tend to weath- 
er to a brown color, and the sandstones usually are speckled with limonite on freshly bro- 
ken surfaces. 
The lithologic character of the Hamilton and Gilboa formations indicates that they 
were formed under near-shore and deltaic conditions. Marine fossils are abundant at various 
horizons, and in some localities they are mixed with plant fragments, which suggest the 
presence of land. In other beds the only fossils are plant remains, and during the construc- 
tion of the dam at Gilboa the remains of a forest, with some of the tree trunks still in place, 
was uncovered. Typically the individual beds are not persistent laterally and, they lens into', 
each other in short distances. An exception to this is a "pebble bed" 'exposed about 1% miles 
west of North Blenheim, and at other localities in the Schoharie Valley, which Cooper 81 has 
recognized as the Portland Point member of the Hamilton group, on the basis of fossils. At 
Bear Gulch, near Summit, he has been 'able to trace most of the Hamilton formations ex- 
posed further west, and has recognized the Tully f.ormation in Summit Hill. Cooper 82 has 
detined the Gilboa formation as the rocks between the top of the Hamilton and the base of 
the red beds. In this connection it should be noted that red beds occur in the Hamilton on 
Mogehanter Mountain and at the top of the Hamilton in the falls of Manorkill Creek. East 
of the Schoharie Valley the Gilboa formation is largely replaced by red beds. West of the. 
valley,- from Summit to Jefferson, it is lithologically indistinguishable from the underlying 
Hamilton formation except that it cont
ins a larger proportion of sandstone. 
The total thickness of the Hamilton' formation, including the Marcellus shale, is be- 
lieved to be in the neighborhood of 2,500 feet. Cooper3 8 gives a figure of 325 f
t for the, 
118 Cooper, G. A., Stratigraphy of the Hamilton group of eastern New York: Am. Jour. Set. 5th ser., voL 26, no. 156, pp. 537-551. 
20 Cooper, G. A., Stratigraphy of the Hamilton .,group of New York: Am. Jour. SeL 5th ser., vol. 19, no. '110, pp. 116-134, 1930. 
80 Grabau, A. W., Geology and paleontology of the Schoharie Valley: op. eit. pp. 206-209. . 
31 Cooper, G. A., Stratigraphy of the Hamilton group of eastern New York: Am. Jour. Set., 5th ser., vol. 27, p. 1, 1934. 
8!1 Cooper, G. A. and Williams, J. Stewart, Tully formation of New York: Geol. Soc. America Bull., vol. 46, pp. 818-821. 1935. 
38 Cooper, G. A., Stratigraphy of the Hamilton group of eastern New York, op. eit., p. 818, 1933., 
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Gilboa formation in the Schoharie Valley, making a total of 2,825 feet of rock between the 
Onondaga limestone and the red beds in the Schoharie Valley. 


Onteora formation 
The red and green shales, and grey sandstones overlying the Gilboa fonnation in the 
Schoharie Valley and further east have been grouped by Cooper 34 with the Onteora formation 
of Chadwick. These continental deposits interfinger with marine beds, and appear at prog- 
ressively higher horizons from east to west. This is suggested on the geologic map, (plate 2) 
by the reduction in the area of outcrop in the western part of the County. The boundary 
shown on the map between the Gilboa and Onteora formations is only approximate 'because 
of this interfingering of facies, and does not represent a contact visible in the field. The area 
south of the boundary is underlain predominantly by red beds and associated continental 
deposits, although some marine beds may be includ
d, and the area north of the boundary is 
underlain predominantly by the marine grey shales and sandstones, although some red beds 
are included. 
Lithologically the Onteora formation is very similar to' the underlying beds except 
for the color of the sediments and the general absence of fossils. I
 is composed of red and_ 
green shales and 'grey sandstones, the latter tending to be somewhat more massive and coar- 
ser than those in the underlying formations. Because of the change in facies from east to west, 
it is difficult to make more than an estimate of the thickness of the Onteora exposed in Scho- 
harie County.' It appears probable that in the eastern part of the County it is over 2,000 
feet thick, but in the western part of the County south of Jefferson it is probably not more 
than 800 feet thick" and is possibly thinner. 
Glacial deposits 
The Onteora formation is the youngest consolidated rock exposed in Schoharie County. 
Resting upon it and upon all the other bedrock formations is a mantle of unconsolidated 
material which was deposited beneath and in front of the last ice sheet during the Pleistocene 
epoch. 'This ice sheet moved across the County from -the northeast toward the southwest, as 
is indicated by the trend of ovoid hills of glacial drift (drumlins) which were formed be- 
neath the ice parallel to the direction of ice movement. The glacier picked up and trans- 
ported fragments of the rocks over which it passed, and with the disappearance of the ice 
sheet this drift or debris was exposed, some of it as deposited directly by the ice, and some 
of it as deposited by streams flowing from the ice. . 
The material deposited by the glacier consists of coarse stratified sands and gravels 
deposited by streams, fine-grained silts and clays deposited in lakes, and glacial till, a hetero- 
geneous mixture of fragments ranging in size from boulders to clay particles. The latter. 
is the most common type of glacial deposit in Schoharie County. Till, or "boulder clay," also 
locally called "hardpan," was deposited beneath the ice sheet, and is composed largely of 
fragments of the local bedrock from which it was eroded by the glacier. However, it also 
cont
ins. boulders and cobbles of resistant rock which have been transported by the ice from 
areas farther north. Thus, although most of the coarse material in the till in Schoharie 
County is composed of sandstone and limestone, cobbles and pebbles of metamorphic and 
igneous rock from the Adirondacks are not uncommon. Because of the large amount of shale 
and limestone exposed in Schoharie County and in the Mohawk Valley to the north, the till in 
Schoharie County contains much clay. The impermeable clay combined with the lack of sort- 
ing of the material of which it is composed makes the till a poor water-bearing formation. 
and large supplies of water cannot be obtained from it. Because it was deposited beneath 
the ice, till covers the entire County except where it has been removed by erosion, and is 
frequently present beneath other types of Pleistocene deposits. On the "2,000-foot plateau", 
it is in most places less than 30 feet thick, but in the limestone area in the northern part of 
the County, where it occurs in drumlins, it may be more than 100 feet thick. Thick deposits 
of till also occur in the valleys of Fox and Cobleskill Creeks. 
The beds of stratified sand and gravel represent deposits that were laid down by 
streams flowing from the melting ice. The outwash may occur as kames and other irregular 
forms, which were caused by deposition around and over blocks of ice which subsequently. 


34 Cooper, G. A., and others, Correlation of the Devonian sedimentary formation of North America: Geol. Soc. Ameri
3.- 
Bull., vol. 53, pp. 1729-1794, 1942. 
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melted. It may also occur as deltas in glacial lakes or as fill in valleys which carried melt 
water flowing from the glacier. Due to the coarse-grained constituents and well sorted 
character, the beds of stratified sand and gravel yield large quantities of water. Stratified 
drift of the kame type of topography is present only in the southern part of Schoharie Coun- 
ty, but beds of outwash lie in the upper part of the valley of Catskill Creek, and glacial deltas 
and small outwash plains occur in many of the valleys throughout the County. 
Clays were deposited in glacial lakes in Schoharie County in still. water. The pinkish 
particles composing some of the clays were derived from the red beds of the Onteora forma- 
tion. Most of the clay, however, is dark grey or brown in color, tough and greasy looking, 
and not conspicuously varved. Clay is an extremely poor water-bearing material, and con- 
sequently there are few records of wells ending in clay. Those that do, obtain their water 
from some higher formation. Most of the lake clays appear to be confined to the Schoharie 
and Cobleskill Valleys. 


Alluvium 
Along the banks and in the valley flats of the large streams in Schoharie County, such 
as Schoharie, Fox, Cobleskill, and Catskill Creeks and the Charlotte River, there are deposits 
of sand and gravel laid down by the streams in post-Pleistocene time. These deposits are 
narrow and confined to the immediate vicinity of the streams which formed them, and are 
composed of reworked material derived from till and other glacial deposits. 


GROUND WATER 
SOURCE 


Ground water has been defined by Meinzer 35 as "that part of the sub-surface water 
which is in the zone of saturation," but it is popularly regarded as the water that-is obtained 
from wells and springs. Although it is pumped or issues fro
 the ground, its source lies in 
the atmosphere, and essentially all ground water is derived from rain and snow that falls on 
the immediate area. 
That the precipitation is sufficient to meet all demands is shown by the fact that an 
inch of rain will yield more than 17 million gallons of water per square mile. Thus the aver- 
age rainfall of 40.5 inches contributes annually about 690 million gallons of water to each 
square mile of land surface in Schoharie County. This, in turn, indicates that a total of 
about 427 billion gallons of water falls on Schoharie County each year. Of this, part runs 
off directly in the streams, a part evaporates or is transpired by plants, and the remainder 
seeps into the ground and recharges the water table. Although the supply of ground water 
generally varies directly with the amount of precipitation, other factors also control the rate' 
of recharge. If the temperature is very high the rate of evaporation materially decreases 
the potential supply of ground water. If, on the other hand, the temperatur.e is so low that 
the ground is frozen, an unusually high percentage of the water, finding i.ts . des,cent blocked, 
runs off directly into the streams. During the growing season the demands of vegetation, 
both natural and cultivated, make heavy inroads into the ground-water supply. 


OCCURRENCE 


All rocks, regard1ess of their density, contain some pore spaces. - Only those pores 
which are large enough, however, can release water to springs and wells tapping the rock. The 
amount and size of the openings vary with the character of the rock, and the yields of wells 
are therefore directly related to the type of rock tapped. The percentage of total rock volume 
that is occupied by open spaces is a measure of the porosity of a rock. According to Mein- 
zer,36 the porosity of a sedimentary deposit depends chiefly on (1) the shape and arrange- 
ment of its constituent particles, (2) the degree of assortment of .its particles, (3) the cemen- 
tation and compaction to which it has been subjected since its deposition, (4) the removal of 
minerals through solution by percolating waters, and (5) the fracturing of the rock; resulting 
in joints and other openings;: 
35 Meinzer, O. E., The occurrence of' ground water in the United States: 11. S. Geol. Survey Water-Supply Paper 489, p. 38, 
1923. 
36 Meinzer, O. E., The occurrence of g
ound water in the United States: op. cit., p. 3. 
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Although the porosity of a rock indicates the total volume of pore' space available for 
storing water, it is necessary to use a term called specific yield, that indicates the amount of 
water that will drain out of a rock because of the action of gravity. The specific jield of a 
rock or soil, with respect to water, is the ratio, expressed as a percentage, of (1) the volume- 
of water which, after being saturated, it will yield to gravity to (2) its own volume. It is a 
measure of the water that is free to drain out of a material under natural conditions. The 
value for the specific yield of a rock or soil will be less than the value for porosity since ca- 
pillary forces will prevent the draining, by gravity, of all the interstices or pore space
. In 
addition to specific yield, the term hydraulic permeability must be introduced to indicate the 
capacity of the rock or soil for transmitting water under pressure. This term, however, is 
useful primarily when dealing with uniform, unconsolidated deposits, and should be used cau- 
tiously (if at all) when the aquifer is an indurated rock which transmits water only through 
fractures or solution planes. In general, the smaller the interstices' of a material the lower - 
will be its specific yield and hydraulic permeability. Thus, clays and silts, which usually have 
higher porosities than sands or gravels,' will yield considerably less water. 
The water table is an irregular plane immediately below which all rocks are saturated 
with water. The source of this water is rainfall which 'percolates down from the surface. 
The water table is influenced by but does not exactly reproduce the configuration of the sur- 
face topography. Depth to the water table, below the land surface, varies seasonally and 
annually with variations in precipitation, runoff, withdrawals by wells, temperature, and 
other related factors. 
Under normal water-table conditions water will rise in a well to a height corresponding 
to that of the water table. When a water-bearing bed is overlain by hnpermeable beds which 
serve to confine the water under pressure, an artesian system is created and water will rise 
in the well to a level other than that of the water table, and in some cases will flow out of 
the well. -. 
Schenectady formation 
Ground water occurs in the Schenectady formation in the joints and bedding planes 
of the sandstones and shales. Because of the well-cemented cnaracter of the sandstones there 
is little original pore space remaining that might store or pass water. Drilled wells that pene- 
trate the Schenectady formation generally obtain sufficient water for domestic purposes at 
depths between 100 and 200 feet, although a few wells are as much as 300 or 400 feet deep. 
The average depth of' 27 wells in this formation was 156 feet. The average yield of 20 wells 
was 5.4 gallons a minute, and in many cases the yield is reported as being only one or two 
gallons a minute. Well So 421 (table 6) is reported to yield as much as 60 gallons a minute, 
but this is believed to be exceptional. Most of the wells for which records are available were 
ddlled for hpusehold use, and the low yields are in part determined by the type of pump in- 
stalled and the small amount of water needed, but it is doubtful that yields of much 'over 20 
gallons a minute could be obtained from this formation because of the low permeability of 
the rocks., Several wells flow at the land surface, all of these being located on low ground, 
so that the water, which enters the rocks at a higher altitude up the dip of the beds,/ rises in 
the wells under pressure. The flows recorded are not greater than 5 gall{)ns a minute. 
Brayman shale, Cobleskill limestone, and Rondout lim,estone 
The Brayman shale does not yield water freely to wells, and there are no records of 
wells which obtain water from it. However, because of its impermeable character, its contact 
with the overlying Cobleskill limestone is marked by a line of springs. It is believed that in 
addition to influencing the location of springs, the pyrite in the shale, in some cases, affects the 
quality of the water. It is probable that the mineral springs at Sharon Springs are due, at 
least in part, to this relationship, the iron and sulfur in the water being derived from the 
pyrite in the Brayman, and the magnesia from the dolomite in the Cobleskill. A spring just 
west of the village of Howes Cave, So 41Sp (table 3), issues from the Cobleskill at its contact 
with the Brayman, and is reported locally to be the outlet of the water in Howes Cave and to 
fluctuate with the water in the lake in the cave. This spring supplies a watering trough and 
yielded more than 20 gallons a minute in July of 1946 even during lengthy periods of little 
rainfall. - 
Because of its thinness, the Cobleskill limestone is not an important source of water; 
there being no records of wells which obtain water solely from this limestone. However, it 
is the lowest of a group of limestones, s
aly limestones, and limy shales which appear to act 
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in many ways as a hydrologic unit in transmitting water. That is, water which has en- 
tered sinks in the Coeymans or higher formations may be transmitted through 
the underlying 
formations and emerge through the Cobleskill as in the case of the spring at Howes Gave. . 
The average depth of 8 wells penetrating the Rondout limestone and Cobleskill limestone 
is 144 feet, and the average yield of the 4 wells for which records are available is about 6' 
gallons a minute. Although the Rondout acts in part as a hydrologic unit with the Coble- 
skill, in some localities the shaly beds in the Rondout impede th,e circulation of ground water 
and springs occur near its upper contact. One example of this is spring So' 45Sp (table 8) 
which is one of the two springs forming the public supply of the village of, Schoharie. This 
spring issues from the contact 'Of the Rondout and the overlying Manlius, and apparently d
 
veloped along bedding planes and joints in the latter limestone untiJ forced out-along the less 
soluble beds. The saurce of the water in this spring is not known, but it may enter through 
sinks in the Manlius limestone and Coeymans limestone on Bartan Hill north Qf the spring. 
This spring fluctuates greatly depending on precipitation. Clark's 'Cave, located on the prop- 
erty of Mr. R. Veenfliet at Schoharie on the west bank of Schoharie Creek is an outlet of 
ground water through the Rondout limestone. This cave, although generally nearly, dry 
during the summer months, is the outlet of a considerable volume of water in the spring. It 
is a roughly tubular cavern and not clearly related to the joint system in the limestone as 
are many of the larger caves of the County. 


Manlius limestone and Coeymans limestone 
These two limestones, because of their dense texture, contain water only \ in joints and 
along bedding planes. These joints are commonly spaced three to faur feet apart, and are 
frequently enlarged by solution. The Manlius limestone and Coeymans limestone act. as a 
unit in the transmission of ground water. Over much of its outcrop, the Coeymans provides 
the intake area for water which eventually passes through the Manlius and, in some cases, 
the Rondout and Cobleskill limestones. Where the Coeymans limestone is exposed at the sur- 
face, the joints have frequently been so widened by solution that the outcrop is broken in
 
blocks or strips separated by cracks 6 inches to 1 foot wide, and in such areas the land is 
valueless for either crops or pasture and has been left as wood lots. The top of the cliff north 
of Carlisle and Little York is an example of this development. The Coeymans and Manlius 
together contain the large caves in the County, and as might be expected, the Coeymans also 
contains most of the large sinks which presumably connect with the caves and feed the springs 
in the lower, limestones. One of the largest of these sinks is McPhail's Hole, about half a 
mile north of Carlisle Center, which is a roughly H-shaped opening developed by solution 
along joint cracks, and which appears to be over 70 feet deep. It is reported locally, that the 
"Hole" received its name because a school teacher named McPhail was killed exploring it. 
Ice Cave, also about half a mile north of Carlisle Center, is another sink in the Coeymans. A 
seI:ies of shallow sinks about 1 1 /2 miles north af Shutts' Corners, which absorb the surface 
drainage from the lowland between Russell Lake and Carlisle Center, are also. in the, oeymans 
limestone, as are the related sinks south of Little York. About half a mile south f Shutts 
Corners, on the Shaw farm, there are two large springs which emerge in round p Is, one of 
which is in the bottom of a funnel-shaped depression. Unfortunately there is n bedrock 
exposed on the farm, the whole area being blanketed by glacial drift. These two s rings are 
believed to be the outlets of the sinks north of Shutts Corners and possibly the utlets of 
those north of Carlisle Center. It is reported locally that sawdust,from a mill sit ated near' 
the former sinks appeared in these springs. A small stream, tributary to Cobles ill Creek 
which flows southwest to drain the area north of Shutts Corners, apparently cross, s the un- 
derground drainage which flows southeast to emerg'e in the 2 springs. The southw t-:flowing 
stream may have developed on relatively impervious till following the Pleistocene laciation, 
and may be superimposed on pre-existing drainage underground through the limes nes. 
The area south of Carlisle Center and Grovernor Corners has few surface str me, and 
these few are small and short. This limestone plateau is apparently drained large} through 
caves such as Howe Caverns and Secret Caverns, both of which are located on it. There.is 
no information available as to the sQurce of the stream that flows throq.gh Howe C yerns, or 
as to the outlet of the stream in Secret Caverns, and it is possible that they are pa s of the 
same water course. However, it should be noted that Secret Caverns is no.rth an slightly 
east of Howe Caverns, whereas the sinks developed in the'drainage to the west are al ng joints 
striking about N. 35° W. This direction is well developed in Howe Caverns, and is In.line 
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with the spring which is supposed to represent their outlet. It might also be noted that the 
sinks north of Carlisle Center are along this line. 
At Barnerville, Cobleskill Creek flows across ledges of the Coeymans limestone, into 
. which it loses water by flow along enlarged joint cracks. In the latter part of August 1946, 
the Surface Water Branch of the Geological Survey measured the flow of the creek above'and 
below the outcrop of the limestone, and it was discovered that a f:low of 3.5 cubic feet per 
second (about 1,550 gallons a minute) was reduced to a flow of 0.15 cubic feet per second 
(about 67 gallons a minute) below the outcrop. In other words, at this very low stage of 
the streamalmQst all the water was passing through the limestone. The Creek was also meas- 
ured at the bridge at Howes Cave, where it was found to have ,a flow of ,6.5 cubic feet per 
second, or about 2,900 gallons a minute. By measuring and estimating the flow of the tribu- 
taries which enter between Barnerville and Howes Cave, it was determined that the water 
lost through the limestone at Barnerville is returned to the stream through the gravel in the 
stream bed at some point before Howes Cave, and is thus apparently not added to the ground 
water supply.' Additional evidence in support of this is the chemical analysis from/well So 
247 .(table 4) ending in the Coeymans limestone which was drilled as a test well by Hall and 
Company for the town of Cobleskill. The high concentration of minerals in the water from 
the Coeymans in this well suggests that there is no rapid circulation of the grqund water 
in this part of the limestone, and that less concentrateq. water is not being added at the out- 
crop. 
In the Schoharie Valley, although the outcrop of the Coeymans limestone is much more 
narrow than in the area north of Cobleskill Creek, exposures of this limestone very generally 
have enlarged joint cracks and sink holes. A number of sinks are reported south of Lasell 
Park in the village of Schoharie, and Becker's Cave in the Manlius limestone below Lasell 
Park may represent the former outlet of some of them. Ball's Cave, on the north slope, of 
Barton Hill near the county line north of S'choharie, is entered through one of many sinks 
which have developed along joints trending approximately N 63° W. This cave' has been well 
described by Grabau,37 who includes cross sections and a ground plan, and was not entered 
during the present investigation. It is believed that this cave and its associated sinks may 
act as the collecting ground for the water which emerges from the springs which form the 
public water supply of Schoharie. Although spring So 44 Sp (table 3) which is the most 
likely outlet for any water absorbed by these sinks, is located among glacial boulders, it prob
 
ably has its source in one of the limestones. Spring So 45 Sp emerges ,at the contact of the 
Manlius and Cpeymans limestones some distance to the west of the sinks at Ball's Cave. It 
seems unlikely that these sinks could be the source for the spring unless they developed along 
the north-east trending j.oints. This, however, is not typical of sinks observed elsewhere in 
the County. . 
As has been indicated in the pr.eceding paragraphs, all the caves in the Manlius and 
Coeym'ans limestones are noticeably controlled by the joints and bedding planes of the rocks. 
J. Harlan Bretz 38 in his exhaustive study of the processes of formation of limestone caves has 
concluded that the majority represent. at least two cycles of erosional history, the initial de- 
velopment being below the water table, and subsequent modifications being due to free-surface 
streams flowing above the water table. Most of the caves in Schoharie County are more illu- 
strative of the features of erosion by free surface streams than they are of solution in' the 
zone of saturation, and as has been indicated, most of them contain streams which are actively 
at work enlarging the caves at the present time. Perhaps the most suggestive of phreatic 
solution is Ball's Cave, as described by Grabau, which contains at le'ast two lakes and ap- 
parently does not possess a stream-graded floor. In both Howe Caverns and Secret Caverns, 
the free surface streams which are now flowing along the floors in graded courses have ap- 
parently carved a considerable part of the narrow, slot-like caves. In' Howe Caverns, the 
Winding Way apparently represents a tributary to the main stream and appears to be typi- 
cally stream-developed. 
Wells penetrating the Coeymans and Manlius limestones might be expected to have a 
large yield where large cavities are intersected, and relatively low yields where the joints 
have not been greatly, enlarged by solution. Records of yield of only 10 wens are available, 
and these wells indicate an average yield of only a little over 5 gallons a minute, two of the 
wells yielding 11 and 12 gallons a minute and two yielding less than a gallon a minute. The 


87 Grabau, A. W., Geology and paleontology of the Schoharie Valley: op. cit., pp. 348-351. 
88 Bretz, J. Harlan, Vadose and phreatic features of limestone caverns: Jour. Geology, vol. 50, p. 675, 1942. 
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average depth of 26 wells penetrating these limestones is 176 feet. In. the limestone plateau 
area north of Cobleskill Creek and south of Carlisle Center and Grovernor Corners, the depth 
to water in wells is frequently over 100 feet, but this factor depends upon the completeness of 
drainage of the limestones, and in some wells in the same areas the water is not more than 
7 feet below the surface. 


New Scotland limestone and Becraft limestone 
Hydrologically, the New Scotland limestone appears to act like the Rondout in that, in 
some places, it transmits water from overlying to underlying beds, and in some places its 
clayey character prevents the transmission of water and causes springs. The cave in the 
Becraft limestone on the farm of Mr. Charles J. Laplant, formerly the property of Sam 
Clark, on Dann's Hill west of Schoharie, is a spring in. wet weather and issues from the Be- 
craft at its contact with the shaly beds of the New Scotland. Although the Becraft is not 
an important source of water, it behaves like the Coeymans in that sinks are developed in it 
which transmit water to the underlying formations. The small sink 1 1 /2 miles southeast of 
Little York, at the bend in the road, which is shown on the topographic map 'as containing a 
pond, is developed along joints in the Becraft limestone. In an area southwest of Carlisle 
Center, the Becraft is exposed at an.d near the surface on the farm of Cora Snyder and adja-- 
cent farms, and in these fields the joints in the limestone are greatly enlarged so that under- 
ground drainage of a small stream has developed along the bedding planes. I t is believed 
locally that both of these sillks connect with the springs on the Shaw farm. An effort was 
made to prove this during field work in the summer of 1946, but because of a drought at the 
time not enough water was passing into the sinks to carry a tracer. Miss Goldring39 has 
reported a sink in the Becraft 21,4 miles northeast of Gallupville, the outlet of which is not 
known. 
No wells ending in the Becraft have been reported, most of them passing through it 
into the New Scotland. Only about 6 records of wells that end in the New Scotland lime- 
stone are available, and it is probable that most of these also draw water from the overlying 
Becraft limestone. However, for both limestones together, the average yield of these wells 
is a little over 5 gallon
 a minute, and the average depth is about 173 feet. 
Oriskany sandstone 
Hydrologically, the Oriskany sandstone is of little importance because of its thinness, 
and there are no records of wells ending in it. The presence of limy cement, except where 
weathered, reduces the pore space that might otherwise contain water. 


Esopus siltstone and 'Carlisle Center formation 
There are only six wells recorded which are believed to end in and obtain most of their, 
water from the Esopus siltstone. Four of these have an average yield of 8 gallons a minute. 
The average depth for five of the wells is 190 feet. The sixth well, well So 336, has a depth of 
415 feet and a yi
ld of 180 gallons a minute. The depth of this well indicates that it probably 
penetrates at least 100 feet below the Esopus, and as it is not cased in the bedrock it probably 
draws water from lower formations. 1:he water is 
oo highly mineralized to be used for 
anything but cooling purposes. The apparently greater yield of wells in the Esopus siltstone in 
contrast to wells in the underlying limestone is believed due to its ext
nsively jointed charac- 
ter. As this siltstone itself is fine-grained and well cemented, the water must be contained in 
the numerous fractures which are -characteristic of the rock. .' 
As the Carlisle ,Center form.ation has not been recognized in well logs, there are no rec- 
ords of wells obtaining water from this formation. However, on the basis of its lithologic 
characteristics, its water-bearing properties are believed to be much like those of the Esopus 
siltstone, with the difference that the Carlisle Center, being coarser grained and not as well 
cemented, probably contains water in pore spaces as well as along joints and bedding planes, 
and possibly would yield more water to wells. The presence of the mineral glauconite above 
and below the formation would suggest that the water percolating from the overlying Onon- 
daga limestone might be softened in the underlying beds, but this does not seem. to be the 
case, as indicated by the chemical analyses of water from wells in the Esopus (table 4). 


39 Goldring, Winifred, Geology of the Berne Quadrangle; op. cit., pp. 118-119, 1935. 
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Onondaga limestone 
Like the other massive limestones in Schoharie County, the Onondaga contains most 
of .its water in joints and bedding planes which have been' enlarged by solution. Jtowever" 
where the limestone is exposed at the surface, the effects of solution 
re not as cohspicuou
 
as in the lower limestones. Goldring 40 has reported sink holes and underground qrainage in 
the Onondaga in Albany County in the Thompson's Lake-Indian ;Ladder area, but in Scho- 
harie County such features are not common. No large sinks in the Onondaga are known in this 
area. On the outcrops, the joints are usually enlarged by solution. Springs appear to be 
fairly common in the Onondaga, though usually they have only small yield. On Dann's Hill, 
above the farm of Mr. Charles Laplant, a small spring issues from the Onondaga at its con- 
tact with the Esopus siltstone, and the joints are much enlarged in the limestone outcrop above 
the spring. About 3 miles southwest of Schoharie, where New York Route 145. crosses a 
tributary of Schoharie Creek, about 60 feet of Onondaga is exposed in the creek bed. At 
this locality there is a cave in the limestone which has been developed along a bedding plane, 
and from which it is believed water flows in wet weather. About 5 feet below the cave, a 
line of small springs emerges along a bedding plane, with a total flow in low water of per- 
haps 15 gallons a minute. In the Masick quarry, about 2
 miles south of Schoharie, a small 
- spring So 55.sp issues along a joint crack, with a flow of about 4 gallons a minute. This 
spring, which is used in the quarry, is ,ssociated With deposits of crystalline calcite along 
the joint plane. About three-quarters 6f a mile west of Cobleskill, the Spring Water Ice 
Company obtains water from a flooded quarry in the Onondaga limestone, the water entering 
through a fissure reported to be about 6 inches wide. This spring, So I1Sp, is reported to 
have a yield of 100 gallons a minute. The flow is fairly steady, but it is necessary to return 
the condenser water to the quarry, otherwise the spring would be 'pumped dry. 
There are records .of yield for .only four wells ending in the Onond'aga limestone, one 
well yielding only half a gallon a minute; and the other three yielding 12, 29 and 30 gallons a 
minute. These figures give an average yield of nearly 18 gallons a minute. although too few 
wells are represented to make this figure very significttnt. It should also be noted that most 
of the wells listed as ending in the Es.opus siltstone passed through the Onondaga, apparently 
without encountering any large supplies of water. The Onondaga, like the 'other massive 
limestones in Schoharie County, contains water along joint cracks Rnd bedding planes, and 
the success of a well depends on the number and size of the cracks which it intersects. How- 
ever, the relatively large yields of the three wells mentioned above, together with the numer- 
.ous small springs in this limestone, suggest that the Onondaga is a better aquifer than any of 
the lower limestones
 The average depth of 10 wells ending in the Onondaga is 135 feet. 


Hamilton formation and Gilboa formation 


In the H'amilton formation, including the Marcellus shale, and in the GHboa formation 
ground' water is contained in joint cracks and along the bedding planes, and possibly also in 
.original pore spaces in some of the coarser sandstones. The average yield of 10 wells in the 
Marcellus shale is 10 gallons a minute. The average depth of these wells is 187 feet. The 
average yield of 30 wells in the Hamilton and Gilboa formations is 13'gallans a minute, and 
the average depth of 43 wells is 141 feet. Th
 greater depth, and slightly lower yield. of 
wells in the Marcellus shale is to be expected because' of the lower permeability of -the shale. 
It is probable that much of the water in the Hamilton and Gilboa formations percolates from 
the siltstone beds, which are usually well jointed and thin-bedded. There are numerous small 
springs in the area underlain by these forma tions, many of which emerge at the contact .of 
the siltstone with the shale beds (see table 3). A considerable part of th
 private supplies 
in the upland plateau area of the County are obtained from these small springs. 


Onteora formation 


Ground water occurs in the Onteora under much the same conditions as in the Gilboa 
formation and Hamilton formation, that is, largely in joints and bedding planes in the rock, 
although a small amount may occur in pore spaces in some of the coarser and less indurated 
sandstones. The average yield of 10 drilled wells in the Onteora is 14 gallons a minute, the 
yields ranging from 3th to 30 gallons a minute. The average depth of 15 wells is 144 feet. 
.0 Goldring, Winifred, Geology of the Berne quadrangle: op. cit., p. 143. 
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As in the part of the County underlain by the Hamilton and Gilboa formations, 'there are 
many small springs which are used for water supply on farms, with most of the springs 
recorded as issuing from bedrock along and above shale beds. West Conesville and Jefferson 
both obtain public water supplies from springs issuing from the Onteora formation. 


Glacial and alluvial deposits 
Because of the complexIty of the glacial deposits, the occurrence of ground water in 
unconsolidated deposits is discussed here by principal areas of deposition. These areas "'re 
the Schoharie Valley, the 'Cobleskill Valley, the West Creek area, the Fox Creek valley, the 
Catskill-Little Schoharie Valley, the Manorkill Valley, the Broome Center area, the Jefferson 
area, and the Charlotte River Valley. 
Schoharie Valley region.-The southern part, of the Schoharie Valley, from the county 
line to the town of GilbO'a, is now occupied by the Schoharie reservoir, a part of the waterr- 
sUpply system of New York City, and the glacial deposits in this area are larg'ely covered. 
by the reservoir. Borings made by the New York City Board of Water Supply at.Gilboa show 
that Schoharie Creek, which is flowing on bedrock at this locality, formerly occupied a channel 
about 50 feet lower than its present one and about 130 feet below the land surface to the 
west (figure 4). This channel is filled with glacial drift, some of which appears to be'till, 
especially in the lower parts of the buried valley, and some of which appears to be lake clay 
inter-stratified with sand and gravel. It is of interest that both blue and red clays are rep- 
resented, indicating different sources for the material. The individual beds are lenslike and 
cannot be correlated from boring to boring. On either side of the present channel of Scho- 
harie Creek, from Gilboa to North Blenheim, there are terraces composed of both bedrock and. 
glacial drift, at elevations of 1,100 to 1,300 feet. Rich 41 has described sections of this terrace 
above the present level of the creek which, like the borings for the Gilboa dam, show' an in- 
terbedding of till and stratified drift. The upper surface of the terrace is in most places 
veneered with lake clay. The remnants of the rock bench suggest that the Schoharie reached 
base-level and began to widen its valley at this elevation, and that subsequent uplift resulted 
in its cutting the deep, narrow, inner valley before the advance of the ice. The thick deposit 
ot glacial material choking the valley forced the stream from its previous course so that it 
is now superimposed across the bedrock at Gilboa. The heterogeneous character of the glacial 
deposits may be due to several retreats and readvances of the ice, or to deposition on either 
side of a tongue of stagnant ice which filled the valley, and which was flanked at several dif- 
ferent, periods by long, narrow lakes. The high percentage of lake clay and till in the terrace 
deposits makes this area generally unfavorable for large supplies of ground water. 
From North Blenheim .to Breakabeen there is little information available' as to the 
character of the glacial deposits.' For about 11,4 miles north of North Blenheim the v
lley 
is very narrow, and bedrock is exposed in the hill slopes. The preglacial channel is evident- 
ly also narrow and must lie nearly beneath the present channel o
 Schoharie Creek, as, is in-' 
dicat
 by the well records. There are traces of a terrace composed, like the Gilboa terrace, 
of both bedrock and drift, but as it is at an elevation of only about 900 feet it probably does 
not correlate with. the one further south. About one mile south of Breakabeen on the east 
side of the Creek, about 15 'feet of grey clay capped' by about 2 feet of red clay is exposed in 
a road cut. It is believed that the glacial material in this part of the valley 1s similar to 
that farther south in containing a high percentage of clay, and is theref{)re not likely to yield 
large supplies of ground water. The only drilled wells in this area-pass through-the glacial 
drift and obtain water from the bedrock. 
At Breakabeen, the Keyser Kill drops 200 feet in less than a mile to enter'the Schoharie 
Valley, being in a hanging relationship with respect to the main valley. The bedrock at Break- 
abeen is between 20 and 25 feet below the land surface and most of the material in the valley 
of the Keyser :Kill and on the high valley extending north of the Keyser Kill appears to be 
till. North of Breakabeen the Schoharie Valley widens, but where U. S. Route 30 crosses 
Schoharie .creek the creek is flowing on bedrock, showing that the preglacial channel must ' 
be between this locality and the east wall of the valley, a distance of less than half a mile.' 
A w
ll just south of this exposure of bedrock penetrated soil, gravel, and clay, reaching 
18 feet of sand at a depth of 40 feet, and ending in this sand without reaching bedrock. About' 
41 Ricb. John L., PhysiOgraphy and glacial geology of the northern Catskill" Mountains: Am. Jour. Scl., 4th, ser., vol. 38, 
pp. 137-166. 1915. , 
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Figure 4.-Profiles of bedrock surface showing filled preglacial valley at Gilboa, from borings and pro-. 

Hes made by the New York City Board of Water Supply f
r the dam across Schoharie Creek. 


one mile north of Breakabeen, Panther Creek enters the Schoharie Valley through a.'bed- 
rock gorge in which is located Bouck's Falls, which, like Manorkill Falls, appears.. to be the 
result of the stream being left hanging above the main valley due to deepening of the latter 
by glacial erosion. Horizontal glacial. groovings and striations on a vertical face of shale 
and siltstone indicate that in the early stages of glaciation the ice moved down the valley 
.abrading the walls and floor. South of the present course of Panther Creek, aerial photo- 
graphs show what appears to be an alluvial fan or delta previously built by the. creek and 
abandoned. There are no records of wells or exposures on this land form to show whether 
or not it is composed of stratified sand and gravel, and the material exposed on the.. north 
bank of Panther Creek appears to be till. If this is an alluvial fan, wells situated on it might 
be expected to have fairly good yields, unless it is too well drained by Panther and Scho- 
harie Creeks. 
From Bouck's Falls to Fultonham and Middleburg, the floor of the Schoharie Valley be- 
comes progressively wider and flatter and is believed to represent the bed of a gl
ciallake. 
Most of the material deposited in this lake appears to have been clay, but a well at Fulton- 
ham ends in gravel at a depth of 80 feet, although this well may be located on an alluvial 
fan or a delta formed at the mouth of the creek entering the valley at Fultonham. There 
are six driven wells between Fultonham and Middleburg, four of which are reported to end 
in gravel, and although the method of construction of driven wells precludes an exact knowl- 
edge of the material passed through, the fact that these small diameter wells yield enough 
water for domestic and farm uses indicates the presence of a. permeable zone at less than 20 
feet. This zone may be related, to a former channel of Schoharie Creek, which is shown on 
aerial photographs, or to the position of most of these wells near the sides of the valley where 
coarser material may have been deposited. Most of the drilled wells in this part of the valley 
pass through the glacial deposits and obtain water from the bedrock., There is, however, 
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evidence.of coarser, more permeable material on the east side of the valley just south of Mid- 
dleburg, where Little Schoharie and Stony Creeks join Schoharie Creek. - 
From Middleburg to Schoharie the valley walls open out but the valley flat itself nat
 
rows at Davis Crossing, where a bedrock terrace veneered with till and stratified drift ex:
 
tends int.o the valley. Just south of Davis Crossing the record of well So 321 indicates that 
thepregl
cial channel is over 145 feet deep" and must lie nearly beneath the present stream 
bed. The valley floor widens from Davis Crossing t.o Schoharie, and is ,probably a part .of 
the same lake
 bed forming the valley flat from Middleburg to Breakabeen. The records .of 
wells So 336 at Middleburg, So 321 south of Davis Crossing, and S.o 285 at Schoharie show 
that most of the sediment in the valley consists of lake clays, with a few interbedded sands 
and gravels. Well So 336 passed through water-bearing gravel at 12 feet, possibly the same 
gravel horizon reported farther south in the valley, and entered bedrock at 90feet.W ell 
So 321 is reported as passing, through 140 feet of clay and 5 feet .of gravel,Jn, which' it 
ended. Well So 285 is reported as passing through blue clay, "hardpan," and quicksand be- 
fore reaching a 5
foot gravel bed at 200 feet. Five other water-bearing-zones were encountered, 
one at 85 feet, before' the lowest was reached. This well yielded 150 gallons of water a 
minute, but the quality was so poor that it could only be used for cooling. The records of 
these wells indicate that fairly large supplies of ground water may be obtained from the 
gravels at depth in this, part ot the S.choharie Valley, but the presence of the. thick .overly- 
ing blanket of clay, which would inhibit recharge, makes it unlikely that any large perma
 
nent industrial supplies could be obtained in this area. 
From Schoharie north to Central Bridge and Esperance the valley flat narrows, and 
the hills an either side are thickly mantled with till. There are few records sh.owing the 
character of the valley sediments in this area. At Central Bridge, well So 230 is reported 
as penetrating 181 feet of "hardpan" and clay, and flows at the surface, -probably obtaining 
its water from a gravel bed. In the vicinity of Esperance, hills .of till occur beside the creek, 
and at Esperance most of the drilled. wells tap bedrock. It is probably in this area that 
the mass of ice or drift, which dammed the "lake or lakes in the Sch.oharie Valley, was situat- 
ed. Well So 84 at Esperance, which enters bedrock at 104 feet, indicates the location of the 
preglacial Schoharie channel. From E'sperance to the county line Schoharie Creek flows 
through a narrow valley in till, and it is believed that its preglacial channel lies to the east of 
its present course, as at Burtonsville, just .over the county line, where the creek was diverted 
and now flows through a gorge cut in bedrock 42 . 
Cobleskill Valley region.-The valley of Cobleskill Creek resembles the Schohari
 
Valley in possessing a preglacial channel which is over 100 feet below the present stream bed. 
However, unlike the Schoharie Valley, it lacks a valley flat with the exception .of a small 
area near Warnerville, and most, of the surficial glacial deposits appear to be in the form of 
till. The glacial history of this valley is complex, and the presence of thick daybeds re- 
ported in well logs suggests that at one time it contained glacial lakes, which apparently 
existed before the formation of the drumlins which now occupy the valley. If this is the 
case, at least one retreat and advance of the ice is indicated. The east-west direction of the 
valley and the high hills of Hamilton siltstones and shales which hindered the southward 
flow of the ice tended to localize thick deposits of till in the Cobleskill Valley. 
The upper .or western part of the valley trends southwest, and lies within the area .of 
high hills of Hamilton rocks. This part of the valley between West Richmondville and Rich- 
m.ondville is narrow, and is characterized by hummocky topography which may be underlain 
by stratified drift. Unfortunately there are no exposures or well logs in this area which 
provide information on this point. From Richmondville to Warnerville the valley is wider 
and is relatively flat. A test well at the junction of West and Cobleskill Creeks, which was 
drilled by Hall and Company for the village of Cobleskill, showed that this flat area is under- 
lain largely by clay with some 'fine sand above the bedrock. From Warnerville to Cobleskill 
the valley flat narrows, but the logs of three other test wells drilled by Hall and Compa:nY 
indicate that this area is also underlain by clay interbedded with fine sand. Some of the 
material described in these logs (see table 5) as "clay and gravel hardpan" may be till, but 
the greater part of the clay is probably lake deposited. 


U Berkey, C. P., The Burtonsville site on the Schoharie: one of a series of reconnaissance memoranda relating to certain 
prospective dam sites and aqueduct locations prepared for New York City Board of Water Supply, 1921-1924. Unpublished, 
in files of New York City Board of Water Supply. , 
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From Cobleskill to Howes Cave, the valley contains a number of drumlins, some of 
which. are cut through by Cobleskill Creek. At Barnersville and for about three...quarters of 
a mile west of Barnersville, the Greek is now flowing over an outcrop of the Coeymans lime- 
stone on which these drumlins lie. As the well logs at Cobleskill and between Cobleskill and 
Warnerville show a maximum depth to bedrock of 130' feet, it would appear that in the Barners- 
vi lIe area the stream has been diverted from its former channel, either by a lobe of ice pu-sh.:. 
ing through the low part of the limestone plateau immediately to the north, or by an accumu- 
lation of drift. The original channel probably lies north of the existing stream bed, but 
there are no well logs' in this area by which it can be located. From Howes Cave east to the 
junction of Cobleskill with Schoharie Creek the valley widens slightly, and just east of Howes 
Cave there is a terrace underlain by blue and brown lake clay about 40' feet above the present 
stream bed. This clay is at a higher elevation than the clay in the Schoharie Valley, and the 
lake in which it was laid down was probably not connected with the lake in the Schoharie 
Valley. Wells at Howes Cave pass through more than 10'0' feet of clay before reaching water",:, 
bearing gravel. The clay in this area may correlate with the clay encountered in wells near 
Cobleskill. The two wells ending in glacial drift at Howes Cave and the four,test wells drilled 
by Hall and Company for the village of Cobleskill between Cobleskill and Warnerville, all flow 
at the'land surface in amounts ranging from 2 to 35 gallons a minute. Several wells near 
Cobleskill which obtain water from the bedrock formations also flow, and it is believed that 
the water from the flowing wells in the glacial deposits has been derived from the bedrock 
formations. Because of the east-west direction of the Cobleskill Valley, roughly parallel to 
the strike of the bedrock formations, and the southward dip of these formations, water 
which is absorbed into the rock in the hills north of the valley is under artesian pressure 
when it has percolated into' the rocks underlying the valley. The thick deposits of glacial 
clay in the valley act as a confining bed and prevent the upward escape of water unless pene- 
trated by wells. There are no indications that the glacial gravels which contain water under 
artesian pressure crop out at higher levels on the valley sides. 


The presence of thick deposits of clay throughout the Cobleskill Valley, and the failure 
of the test wells drilled for the village of Cobleskill to obtain the desired yield of 100' gallons 
of water a minute, indicate that although small supplies of water may be obtained from drilled 
wells in this area, conditions are not favorable for the development of large supplies. 


West Creek area.-West Creek, which joins Cobleskill Creek at Warnerville, floW's 
along the front of the northwestern extension of the "2,OO'O-foot plateau". To the northeast 
the bedrock is covered by a considerable thickness of till, much of it in the form of drumlins, 
and to the southwest the higher Hamilton hills are covered by a thinner veneer of till, but 
there is evidence that the valley of West Creek itself and some of the tributary valleys may 
contain stratified drift. That this material may be similar to that in the Cobleskill Valley is 
indicated by the log of well So 119 (table 5) near Clove, about three-quarters of a mile west of 
Hyndsville, which passed through interbedded clay and fine sand to a depth of 191 feet, but 
apparently obtained most of its water from the bedrock. Well' So 122 is reported as passing 
through 360' feet of glacial material and ending in "hardpan." This well appears to be .situ- 
ated on the side of a drumlin. Although these records show little possibility of obtaining 
large supplies of ground water, it is possible that north of Hyndsville, in the vicinity of 
Janesville, Seward, and Dorloo, coarser, more permeable material may occur in the stratified 
drift. Southwest of Lawyersville aerial photographs show a land form that appers to be an 
alluvial fan. There are no wells in this' area, but if this fan is composed of well sorted sand 
and gravel and is below the water table, it may yield fairly large supplies of ground water. 


Fox Creek Valley region.-The valley of Fox Creek, like that of Cobleskill Creek, con- 
tains a considerable amount of till, much of it in the form of drumlins. There are few records 
of drilled wells except near the mouth of the valley, but it is believed that conditions are in 
general similar to those in the Cobleskill Valley. That Fox Creek, like the othe,r main streams 
in the County, originally possessed a deeper valley subsequently filled' by glacial drift is indi- 
cated by the record of well So 284, which is near the present stream channel just east of the 
Schoharie Valley, and which passed though 148 feet of clay, with a zone of cobbles and gravel 
at 30' feet, without reaching bedrock. This well was abandoned because it did not yield enough 
water for farm purposes. Although some gravel lenses may occur in the till-and clay in 'the 
Fox Creek valley it is probable that large supplies of water cannot be developed in this area. 
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Cat8kill
Little Schoharie Valley region.-The upper part of the valley of Catskill Creek in 
Schoharie County has been called the "Franklinton Channel" by Rich,43 who believed that .it 
represented the spillway for the waters of the glacial lake ponded in the Schoharie Valley. , 
However, as may be seen on plate 1, drilled wells in this area end in glacial drift Which is in 
places over 200 feet thick, a fact which argues against this being the outlet of a lake, aa-.s.uclt.r-............,.... 
outlets are usually floored by bedrock because the water leaving the lake has deposited ita ' 
sediment and is eroding rather than aggrading its course. It is also of interest that the 
tributary to Little Schoharie Creek, which heads in the north end of this valley, is flowing on 
a much steeper course than that of Catskill Creek' and is in the process of capturing the 
headwaters of the latter, although Catskill Creek has a much shorter course to the Hudson 
than has the Schoharie drainage, and in other areas has captured part of this drainage. It 
has been suggested by Professor R. F. Flint (personal communicatioll) that these facts sug;..' 
gest the material in the Catskill Valley was deposited from a source, presumably a tongue 'of 
melting ice, situated in the north end of the valley, and the thickness of this material was such. ' 
that it reversed the normal gradient of this part of the valley so that it drained into Catskill 
rather than Schoharie Creek. In this case the original diyide between the Catskill and Scho- 
harie drainages may be in the vicinity of Preston Hollow, in Albany County, and the bedrock 
valley underlying the glacial fill would become progressively deeper north of this point. The 
glacial drift filling the valley is shown by well logs to consist of clay, sand, and gravel, and 
some wells report "hardpan," which may also mean that till is present. If thts material is 
till, it may either indicate readvance of the ice over the area, or slumping and landsliding of 
previously deposited till into the deep narrow valley. The different depths at which water- 
bearing gravels are encountered in closely adjacent wells, as at Livingstonville suggest that 
the material is in complexly interbedded lenses which are not continuous over any great 
distances. The presence of two flowing wells (So 394, So 462) indicates a local clay bed of 
sufficient extent to permit the accumulation of water under artesian pressure beneath it. 
None of the wells in this valley have been developed to yield large supplies of ground water, 
so the possibilities in this respect are not known. Adequate farm and domestic supplies 
appear to be generally obtainable. The most favorable area for'larger supplies would seem 
to be at the present divide between the Catskill and Schoharie drainage or north of this divide, 
as in this area the valley is wider, and the materials deposited are nearer their source and 
therefore more likely to be coarse in texture. However, the large percentage of clay report- 
ed in well logs makes the development of such supplies doubtful. 
Manorkill Valley region.-The valley from West Conesville to Manorkill is filled by a 
considerable thickness of stratified drift, much of it in the form of kames, terraces, eskers, and 
other forms commonly associated with stagnant ice. Rich 44 has described these forms in some 
detail on the supposition that they were deposited between two lobes of active ice. A gravel 
pit about three-quarters of a mile west of Conesville shows about 20 feet of moderately well 
stratified fine to coarse sand and gravel, pink in color. The pebbles in the gravel are mostly 
grey and red sand
tone. At Conesville three wells 50, 132, and 180 feet deep end in gravel, 
and each one has a yield of 20 gallons of water a minute. Unfortunately none of these wells 
have logs, but one well is reported to pass through clay and hardpan as well as sand. From 
Conesville to Manorkill the drift thins, and east of Manorkill it disappears, the divides being 
scoured down to bedrock. The wide, open character of the Manorkill Valley, the thickIless oL-- 
fairly permeable stratified drift and the relatively large yields of the farm and domestic. weIls 
ending in it, indicate that this area might be expected to yield larger supplies of water to ' 
wells than other parts of the County. Although no wells in this area have been developed 
for large yields, it is possible that yields of 100 or more gallons a minute could be obtained, 
especially between West Conesville and Conesville. 
Broome Center area.-In the area east of Broome Center and in. the upper parts of the 
valleys of the Platter Kill and the Keyser Kill, there are deposits of stratified drift similar tp 
those in the Manorkill Valley. East of Broome Center there are many kames and in the" 
upper parts of the two valleys a number of deltas described by Rich. 45 Although there are 
no records of drilled wells ending in drift in this area, the type of material expose-d in gravel 
pits is similar to that in the Manorkill Valley except that it is yellow in color, and it is prob- 
able that good supplies of ground water could be recovered. ' 


"
'- 


U Rich, John L., Physiography and glacial geology of the northern Catskill Mountains: op. cit., p. 130. 
U Rich, John L., Physiography and glacial geology of the northern Catskill Mountains: op. cit., pp. 105-107. 
4G Rich, John L., Physiography and glacial geology of the northern Catskill Mountains: op. eit., pp. 107-110. 
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Jefferson area.-On the west side of the Schoharie Valley, the area around Jefferson, 
on the divide between Middle Brook, Mine Kill, and Mill and West Creeks, is also character- 
,ized by kame and outwash deposits of stratified sand and gravel. As exposed in gravel pits 
these deposits consist of moderately well stratified sand and gravel, predominantly yellow in 
color, containing cobbles of red and grey sandstone and some of igneous and metamorphic 
rock from the Adirondacks. Most of the ground water supplies in this area are obtained 
from dug wells or springs, so no information is available on the thickness or possible yield of 
these deposits. However, it is believed from the character of the material that fairly good 
yields might be expected. 
Charlotte River Valley region.-The part of the Charlotte River Valley which lies with- 
in Schoharie County is, like other main valleys in the County, filled to a depth of probably over 
100 feet with glacial drift. However, the av.ailable information indicates that most of this is in 
the form of till or clay, and with one exception, well So 188 which is only 34 feet deep, all of 
the drilled wells in the valley for which records were obtained end in bedrock. Along the 
northwest side of the valley north of Charlottesville and in the valley south of Charlottesville, 
the surface topography suggests that some sand and gravels may be present in the form of 
kames, but no cuts were observed which would substantiate this. Until further evidence is 
obtained it is believed that large supplies of ground water are not to be expected from the 
glacial drift in this area. 
The remaining parts of Schoharie County which have not been treated as separate' 
areas are, with few exceptions, covered with a blanket of till, which yields adequate supplies 
for domestic purposes to dug wells, but from which large supplies cannot be obtained. 
In conclusion, it is believed that the most favorable areas in Schoharie County for ob- 
taining large supplies of ground water from the glacial deposits are the Manorkill Valley, 
the upper 'Catskill Valley, the Broome Center and Jefferson areas, and the Schoharie Valley, 
in that order. 


RECOVERY 
History 
As was indicated in the introductory part of this report, Schoharie County has a greater 
percentage of the population engaged in agricultural occupations than any other county in, 
New York State, and of the 2,453 farms reported in the County in the 1940 census, the water 
,needs of the vast majority are supplied by wells and springs and ground water. Of the 
approximately 800 records of water supplies obtained in the course of this investigation, nearly 
two thirds are of dug wells and springs, and approximately one third are of drilled wells. 
Driven wells are uncommon, probably because of the prevalence of clay in the glacial drift, and 
only about a dozen have been reported. These are probably not all of the driven wells in the 
County, however, as no attempt was made to obtain a complete inventory of wells of any type 
or even of representative groups of all types. 
Records of water supplies in Schoharie County obtained by the Geological Survey in 
1902 indicate that at that time nearly all of the farms were supplied by springs and dug wells, 
drilled wells being relatively uncommon. The increase in drilled wells in the last 40 years 
and the development of the electric pump made possible increased consumption of water for 
sanitary and other purposes on farms. 


Types of wells 
Drilled wells.-r:{'hese average 6 inches in diameter and are generally cased to bedrock. 
All of the wells for which records are available were drilled by the cable tool method, and 
there are no records of gravel packed wells ending in glacial drift. The yields of 30 drilled 
wells ending in sand or gravel average approximately 16 gallons a minute, and it is probable 
that larger yields might be obtained with more intensive development. Well So 285 is report- 
ed to yield 150 gallons a minute, and well So 381 is reported to flow 160 gallons a minute 
(table 6). The latter well was not included in the averages because of its exceptional nature. 
The average depth of drilled wells ending in sand and gravel is approximately 114 feet. Well 
So 188 and well So 463 are 34 feet deep and were the shallowest sand and gravel wells located 
during the investigations. 
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The yields of 107 drilled wells ending in bedrock average 7.25 gallons a minute. Well 
So 336 with a depth of 415 feet is reported to yield 185 gallons per minute. This well, 
because of its large yield, was not included in the averages. The average depth of. drilled 
wells ending in bedrock is approximately 181 feet. The shallowest well (So 5'99) at theStam- 
ford Country Club, is 42 feet deep with a reported yield of 30 gallons a minute. The deepest 
well (So 213), now abandoned, has a depth of 700 feet. 
Driven wells.-The majority of driven wells are 1% inches in diameter and have an 
average depth of 19 feet. They all tap glacial material and yield sufficient quantities of 
water for domestic and farm use. Water levels in these wells range between 2 and 22 feet 
below the land surface. Most of the driven wells in Schoharie County are located in the 
nortp.ern part of the Schoharie Valley region in the area around Fultonham and Middleburg. 
Dug wells.-The dug wells average about 3 feet in diameter., are g
nerallycased with 
stone, and are furnished with either a pitcher pump or buckets, although some have elec- 
tric or gasoline pumps. Dug wells in the County generally supply.. sufficient water for do- 
mestic and most farm purposes, averaging severalgallons a minute. 
Most of the dug wells in the County obtain water from glacial deposits, primarily 
from glacial till. The only dug well known to obtain water in alluvium is well So 651. It 
is 14 feet deep and 3 feet in diameter, and is located on the bank of Fox Creek, and owned 
by the Village of Schoharie. This well yields about 60,000 gallons of water a day, or more 
than 40 gallons a minute, with only a small drawdown. It is believed that this well acts as 
an infiltration gallery and draws water from Fox Creek, and that its capacity is limited on- 
ly by the flow of that stream. 
Springs.-Springs are common throughout the County, especially in the uplands, and 
most farms with dug wells also have one or more springs to provide water for stock. A 
number of springs issue from till, especially where water percolating downward encounters a 
zone containing more clay. Many small seeps of this type are visible in road and railway cuts, 
and in steep banks undercut by streams. Springs also occur along the contact between the 
limestone formations, which contain abundant joints enlarged by solution, and underlying 
less permeable shales. Small springs are common in the Hamilton and higher formations at 
the contact of siltstone with shale beds. The yields from most springs seem to be highly 
variable throughout the year, and accurate information on flow in most cases is not available. 
For these reasons no estimate of average yields has been made but a range exists from 
springs which are dry during summer months and have maximum flows of less than a gallon 
per minute to several springs known to have a dry-weather flow of approximately 20 gallons 
a minute (table 3). 
Recovery of ground water from springs which are usually cased with stone, wood, or 
concrete, is generally accomplished by gravity flow. In some cases, the water from one or 
more springs may be collected in small reservoirs. It is then either pumped to its destination 
or piped by gravity flow. ' 
UTILIZATION 
Out of a total population of 20,812, approximately 4,100 people in Schoharie County 
are served by public water supplies derived from surface waters, and approximately 2,400 
are served by public supplies derived from ground waters. The remaining population of about 
, 14,300 depends, without exception as far as the writer is aware, wholly or in part on ground 
water for all domestic and farm needs. Use of ground water for industrial and commercial 
purposes is very limited in Schoharie County. It is estimated that consumption of ground 
water in the County for all uses totals about two million gallons daily. 


Private supplies 
Assuming that the average per capita consumption' from private supplies for domestic 
use is 50 gal'lons a day,46 it is estimated that the total pumpage in Schoharie County from 
wells and springs for such uses is over three quarters of a million gallons a day. It seems 
probable that the: consumption by farm animals would raise the total ground-water consump- 
tion from private supplies to more than a million gallons daily. 


.6 Rural water-supply sanitation, recommendations of the Joint Committee on rural sanitation: Federal Security Agency, U..S. 
Public Health Service, Public Health Reports, Supp. 185, 1945. ' . 
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Public supplies 
Of the eight public water supplies in Schoharie County, six are supplied wholly or in 
part by ground water. However, the consumption from surface water sources is about 800,- 
000 gallons a day whereas ground water pumpage is only about one-half million gallons a 
day. 


Cobleskill, the largest town in the County (population 2,617) , is one of the two supplied 
entirely by surface water. The present source of supply is a reservoir above the village of 
Mineral Springs, about 3 miles southeast of Cobleskill. This reservoir has a capacity of 10 
million gallons, and the water reaches the village by gravity. The present consumption is 
reported as 650,000 gallons a day. The water is filtered and chlorinated. Recently the Town 
of Cobleskill sought to supplement its supply by wells, but the desired yield of 100 or more 
gallons a minute of water of good quality was not obtained by any of the test wells (So 247, 
So 248, So 649, and So 650). , 
Middleburg (population 1,074), the next largest town in the County, obtains its water 
from Little Schoharie Creek and Schoharie Creek. The water is passed through two sedi- 
mentation basins to' a covered concrete. reservoir with a capacity of 110,000 gallons, from 
which it flows to the. town by gravity. The water is chlorinated. The daily consumption is 
about 120,000 gallons, of which 95 percent is used by the inhabitants of the town. 
S'choharie (population 941), the 'county seat, is supplied by two springs (So 44Sp, So 
4'5Sp) on the slopes of Bartons Hill, and by an auxiliary well, (So 651) beside Fox Creek. 
The well is not pumped unless the water in the springs is very low, but it can supply up to 
60,000 gallons a day. The water moves from the springs to a steel tank with a capacity 
of 350,000 gallons, and from the tank to the town by gravity flow. It is treated with hypo- 
chlorite. The maximum consumption is 150,000 gallons, and the average consumption about 
100,000 gallons a day. 
Sharon Springs, which had a population of 433 in the 1940 census, is a summer resort, 
and the population is reported to increase to over 3,500 during the summer months. The 
town is supplied from two ponds, a reservoir, and a deep well (So 640) which is used in 
summer. The water flows to a filter plant by gravity, and is then pumped to two tanks 
above the town.. In addition to being filtered, the water is chlorinated, and the water from the 
deep welLis softened. This deep well is reported to have been pumped two hours over a five 
hour period in 1934, with a drop in water level from 114 to 195 feet below land surface and 
a decrease.inyield from 225to 188 gallons a minute. The maximum water consumption is 
about 500,000 gallons a day and averages about 200,000 gallons per day. 
The village of Richmondville (population 598) is supplied by springs which flow to a 
reservoir at West Richmondville which has a reported capacity of 48 million gallons. The 
water is distributed by gravity, and the treatment includes chlorination, carbon, soda ash, 
and alum, and passage through three settling basins. The maximum reported use is about 
157,000 gallons a day, and averages about 95,000 gallons a day. 
Th
 village of Central Bridge (population 40Q) is supplied by a spring-fed artificial 
pond, which is reported to have a capacity of 21 million gallons. This reservoir, which is 
aboutl 1 h miles west of the village, becomes about two-thirds empty during the summer and 
is. supplemented by. a similar, smaller pond... The water is distributed by gra vi ty and is chlor- 
inated.. The maximum consumption is 110,000 gallons a day, and the average use is approxi- 
mately80,000 gallons per day. The public supply is utilized by the Delaware and Hudson 
Railroad, which uses about 1,100 gallons a day, and the Sheffield Farms creamery, which uses 
about 1,400 gallons daily. During a recent fire on. the railroad, involving the burning of a 
number of oil tank cars, the Central Bridge Water Company supplied the. railroad with 4 
m.illion gallons of water in two days. 
West Conesville (population 125) is supplied from a spring (So 109Sp) at the foot of 
Stevens Mountain, and the average consumption is about 7,500 gallons a day. The water, 
which is not tre-ated, flows by gravity to a concrete roofed reservoir from which it is likewise 
distributed by gravity. . 
The village <of Jefferson' (population 300) is supplied by a spring (So 139Sp), the, 
water from which flows by gravity toa concrete reservoir with a capacity of 13,000 gallons. 
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The water is distributed by gravity, and is not treated, but is tested every two months. The 
maximum consumption is reported as being 60,000 gallons a day and the average consump- 
tion 40,000 gallons a day. 
The remainder of the small unincorporated villages in the County do not have public 
water supplies. The only incorporated village which lacks a public water supply is Esper- 
ance (population 219), and it is understood that a public supply for this village is being con
 
sidered. 


Industrial supplies 
The few industrial plants in Schoharie County are located in the larger towns such as 
Middleburg and .cobleskill, and use the public water supplies of these towns. 


Commercial supplies 
Three milk processing plants, in North Blenheim, Manorkill, and Seward, obtain water 
from wells So 444, So 532, and So 98, respectively, the records of which are given in table 6. 
The Borden plant at Middleburg has a well (So 336) which is used for. cooling purposes only, 
all other water being obtained from the public supply. 


QUALITY 


Mineral constituents 
"In general the mineral constituents of natural waters that determine their suitability 
for most purposes are the total dissolved solids or concentration, the total hardness, and, the 
content of iron. Locally, the concentration of certain other constituents such as sodium chlor- 
ide (common salt) may limit the usefulness of a water. Waters with less than 500 parts 
per million of total dissolved solids generally are entirely satisfactory for domestic use, except 
for difficulties resulting from their hardness or occasional excessive iron content. Waters 
with more than 1,000 parts per million are likely to contain enough of certain constituents to 
produce a noticeable taste or to make the water unsuitable' in some other respects. However, 
some waters that contain more than 1,000 parts per million are satisfactory for domestic use 
and for some industrial uses, such as cooling. 
"The hardness of a water is commonly recognized by the increased amount of soap 
needed to' produce a lather, and by the curdy precipitate that forms before a permanent lather 
is obtained. The constituents that cause hardness (mainly calcium and magnesium) are also 
the active agents in the formation of scale in steam boilers and tea kettles. Water with a 
hardness of less than 50 parts per million is generally, rated as soft, and treatment for t}1
 
removal of hardness is rarely justified. Hardness between 50 and 150 parts per million does 
not seriously interfere with the use of water for most purposes, but it does slightly increase 
the consumption of soap, and its removal by a softening process is profitable. for laundries 
and certain other industries. Treatment for the prevention of scale is necessary for the suc- 
cessful operation of steam boilers using waters in the upper part of this range of hardness. 
Hardness of more than 150 parts per million is readily noticeable and where the hardness is 
200 or 300 parts per million it is common practice to soften water for household use. 
, "If a water contains much more than 0.1 part per million or iron, the excess may sep- 
.arate out after exposure to the air and settle as the reddish sediment common in many well 
waters. Iron stains cooking utensils and bathroom fixtures, and in certain industries may 
cause serious trouble owing to staining, as in the manufacture of paper, the rayon and tanning 
industries, and in laundries. Iron generally can be removed by simple aeration and tiltrati-on, 
or by the methods used in softening water."47 
The above quotation, although taken from a report on ground water in Pennsylvania, 
is equally applicable to the quality of ground water in New York Stat
. Chemical analyses 
(table 4) of 40 wells and springs in Schoharie County show only one well (So 247) in which 
the total solids are over 1,000 parts per million, but ten wells with total solids over 500 parts' 
per million. ' 
"" Lohman. S. W.. Ground-water resources of Pennsylvania: Pennsylvania Dept. Internal Affairs. Bull. W-7.pp. 24-25. 1941. 
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Relation to depth.-Generally the mineral content of ground water increases With 
depth. This is attributed to the fact that water in the deeper zone has passed through.a 
grea
r thickness of rock and also is moving more slowly than water in the near-surface zone. 
Records available for wells in Schoharie County show that wells with depths less than 250" 
feet and wells with depths more than 250 feet have average total dissolved solids of 388 
parts per million and 569 parts per million respectively. Four wells with depths of 800 feet 
and over show averag
 total dissolved solids of 728 parts per million. 
Relation to.rock type.-The average of total dissolved solids for wells is 412 parts per 
million as compared to 164, parts per million for springs. Analyses of water for S wells in 
consolidated formations show an average of total dissolved solids of 426 parts per million 
whereas 11 analyses of water in unconsolidated deposits show an average of 282 parts per 
million. Dug wells and springs on the "2,OOO-foot plateau" and the Catskill Mountains, and 
drilled wells in the Hamilton, Gilboa and Onteora formations in the same area generally have 
a c'ontent of total solids of less than 200 parts per million. Dug wells and springs in ,the lime- 
stone belt may have a high mineral content. 
Of the 40 wells and springs sampled, 14 showed a total hardness of less than 150 
parts per million, and of these only five were less than 50 parts per million. With few excep- 
tions the softer waters were from wells on the uplands and in the southern part of the 
County. As would be expected, water from drilled wells in the limestone belt in the northern 
part of the County generally had a hardness of over 200 parts per million. Water from dug 
wells in glacial drift and water flowing from springs in the limestone likewise had about the 
same degree of hardness. Water from wells in the Schenectady formation, which is composed 
of shales and sandstones, and water from wells in the Marcellus shales of the Hamilton 
group also had an average total hardness greater than 200 parts per'million. 
Hardness.-The most common term associated with the chemical quality of ground 
water is hardness. The hardness caused by calcium and magnesium equivalent to the bicar- 
bonate in water is designated carbonate or temporary hardness. The remaining calcium and 
magnesium may combine with the sulfates, nitrates, and chlorides to form noncarbonate or 
permanent hardness. Although the total hardness is the sum of the carbonate and noncar- 
bonate hardness, not infrequently the total hardness is entirely carbonate hardneBs and in 
such cases there is no non carbonate hardness. Moreover, if hard water is boiled, the bi- 
carbonate is decomposed and most of the calcium corresponding to the bicarbonate is pre- . 
cipitated as 
alcium carbonate, consequently a reduction of the total hardness is effected by 
a reduction of the carbonate hardness. Since the carbonate hardness may be appreciably 
reduced, it is the noncarboDate hardness which is the prime function of hard waters suit- 
ability for industtial use, for it is essentially this component of hardness which forms a hard 
cement like scale on well screens, boilers, and pipes. 
Of the water analyzed from 33 wells, 20 samples had no noncatbonate hardness and 
the average carbonate hardness for these 20 wells was 187 parts per million. However the 
average total hardness for all well water analyzed (35 sam pless) was 250 parts 'Per million. 
The mean total hardness for analyses of 24 wells with water in consolidated formations was 
254 parts per million and only 13 parts per million less for water in unconsolidated deposits 
of 11 wells. 
Iron.-The distribution of iron in the ground waters of - Schoharie County does not 
appear to be determined by any particular formation or confined to any particular locality. 
Of the 40 analyses, 14 showed concentrations of iron greater than 1 part per million and ten 
show concentrations less than 0.1 part per million. High concentrations of iron appear to 
be generally lacking in spring waters, probably because the iron is removed by aeration. 
All the bedrock formations contain varying amounts of iron which may be dissolved by cir- 
culating ground water . Water from wells ending in glacial drift seems to have an average 
concentration of 1.7 parts per million., ,." 
Manganese.-When present in quantities greatly exceeding 0.05 part per million man- 
ganese causes gray to black discolorations on many of the materials, that it encounters. It als.o 
causes clogging deposits in piping and is particularly troublesome in laundry and textile 
plants. Fourteen of the analyses in table 4 showed over 0.05 part per million of manganese 
and the mean manganese content was 0.12 part per million. 
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Chloride.--.:The United States Public Health Service recommends 250 parts per million 
as a limit for chloride in potable waters. Only one well (.so 336) in Schoharie County 
yields water which is over this limit, and this is used only for cooling. Only three wells 
yield water which is over 140 parts per million of chloride. There does not appear to be any 
close correlation between the chloride or sulfate content of the well waters and the forma- 
tions from which they are obtained, but in general, these constituents are more likely to be 
present in high concentrations in the deeper wells. 
Sulfate.-The highest concentration of mineral constituents in any of the ground 
waters in the county is in the mineral spring waters at Sharon Springs. . These waters seem 
to be characterized by a high concentration of sulfates, principally calcium and. magnesium. 
Magnesium sulfate is more commonly known as Epsom salts. As was indicated in the discus- 
sion of the geoJogic formations, these springs are situated at or near the contact of the 
Brayman shale, which contains pyrite (iron sulfide) and the Cobleskill dolomitic limestone. 
It is probable that the calcium and magnesium in the water are derived from the Cobleskill 
and the sulfur from the Brayman. The springs are also characterized by the presence of 
considerable amounts of hydrogen sulfide gas. The concentration of dissolved minerals in 
the springs is suclJ. that deposits of tufa have formed around former spring openings, and 
similar deposits are still forming in the present openings and in the stream carrying the dis- 
charge from the springs. Many of the drilled wells in the village of Sharon Springs. yield 
highly mineralized water and have been abandoned for that re'ason. Well So 11, for which 
a partial analysis is available is about 2 miles east of 
haron Springs, and although low in 
sulfates, has a content of total solids of 812 parts per mrllion. 
. I 
Hydrogen-ion concentration (pH).-The hYdrog4n-ion concentration .of a water is ex- 
pressed by the unit pH, and its importance lies in its ihdication of the corrosiveness of the 
,water. The pH of a water is the negative exponent of the concentration of hydrogen-ions in 
grams per liter. Thus a low pH value means a high coneentration of hydrogen-ions, or a high 
acidic value, and a high pH value indicates a low conceptration of hydrogen-ions, or a low 
acidic value. A neutral water has a pH of 7.0. The waters analyzed from Schoharie County 
show a range in pH from 5.9 to 8.7 and an average value of 7.4. The pH value should- be 
determined immediately after the sample is collected because changes in the alkalinity of the 
water occur upon contact with the air. The analyses i table 4 were not made until several 
days after the samples were collected, and pH values rep rted may not be representative of the 
original waters as they came from the wells and springs 
The village of Mineral Springs is believed to be med from the. occurrence of a spdng 
(So 49Sp) at this location, the analysis of which is sho n in table 4. This water is ,no more 
highly concentrated than many of the well waters in Sc oharie County, althpugh it reportedly 
contains hydrogen sulfide gas, which is not shown in th analysis. 


Temperature 
The temperature of water used for cooling or air+conditioning purposes is of more im- 
portance than its chemical characteristics. Water with! consistently low temperature is. pre.. 
ferred and in this respect ground water is vastly superi
r to surface water. The temperature 
of stream waters dir .. ectl y r . effects the local atmosPh . e ric 
 onditions and may range fr . om 3 .. 2 . of .. . . 
to more than 80°F. throughout the course of a year. The temperature of ground .water, how- 
ever, generally remains within a few degrees of the me n annual air temperature of the re... 
gion,. regardless of. the season. :, 
The mean annual air temperature of Sharon Sp/rings and Middleburg for a period 
from 1936 to 1945 is 46°F. Ground-water temperatures from the whole County were aver- 
aged into 2 groups. Wells under 30 feet deep had an average temperature of 50°F. and those 
over 30 feet averaged 46.7°F. This comparison, using .only 2 localities for mean annual air 
temperature, is necessarily only an approxima tion of the relationship between air and ground- 
water temperatures. Collins 48 has stated that ground water obtained from. depths between 
20 and 200 feet will range from 3 to 6 degrees F. above the mean annual air temperature. 
This conforms to the results obtained in Schoharie County. 


48 Collins, W. D., Temperature of water available for industrial use in the United States: U. S. Geol. Survey Water-Supply 
Paper 520, p. 98, 1925. 
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SUMMARY OF GROUND-WATER CONDITIONS 


The occurrence of ground water is of considerable importance in Schoharie County be- 
cause almost all the private supplies and most of the public supplies are obtained from wells 
and springs. The County is underlain by bedrock ranging in age from Middle Ordovician to 
Upper Devonian, and consisting of sandstones, siltstones, shales, and limestones. With few 
exceptions ground water is contained in these formations in joint cracks and along bedding 
planes, as the indurated rocks have very little pore space. In the shales and siltstones, the 
joints tend to be fairly closely spaced, whereas in the sandstones and limestones they are 
spaced more widely. The joints may be classified in three sets with average strikes of 
N. 57° W., N. 29° W., and N.55° E. In the massive limestone formations, the joints are com- 
monly enlarged by solution and form sinks, caverns, and some fairly large springs. Wells 
tapping the rocks of Middle Ordovician to Lower Devonian age generally have yields between 
5 and 10 gallons a minute, and the water is hard and frequently highly mineralized. The 
massive limestones in this interval mayor may not yield large supplies of water, depending 
on whether or not enlarged water-bearing joints are encountered by wells. Wells in the Mid- 
dle and Upper Devonian rocks generally have yields between 10 and 20 gallons a minute. The 
water from the Onondaga limestone is ha:rd, and the w
ter from the Marcellus shale is fre- 
quently fairly highly mineralized, but the water from the' higher formations is low in mineral 
content. 
Wells in the un,consolidated glacial deposits yield small to moderate supplies of water. 
Those in till and clay usually yield less than 10 gallons a minute, but those in stratified sand 
and gravel usually yield more than 20 gallons of water a minute. 
The chemical quality of water from wells in the glacial drift depends in part on the 
underlying bedrock and in part on the character of the material composing the drift. Thus, 
wells in drift underlain by limestone or containing many fragments of limestone yield hard 
wa ter. 


The principal areas of stratified sands and gravels are the Catskill Valley area, the 
Manorkill area, the Broome Center area, and the Jefferson area. Most of the material in the 
Schoharie, Cobleskill and Fox Creek Valleys is clay or clayey till, although gravel beds of ten- 
occur at depth. It is doubtful whether large permanent supplies of ground water can be ob- 
tained in these areas. 
Supplies of ground water of satisfactory quality and of sufficient quantity for domestic 
and farm use can be obtained almost anywhere in the County from dug and drilled wells, and 
in many cases from springs. However, it is questionable whether large permanent supplies 
of ground water suitable for industrial use can be developed from any of the bedrock forma- 
tions or from the glacial drift in the Schoharie, Cobleskill and Fox Creek Valleys and in the 
northern part of the County generally. Possibly such supplies might be obtained from the 
stratified sands and gravels in the southern part of the 'County, but as yet no large yielding 
wells have been developed in this area and the potentialities are not too promising. 
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Tobie 5.-Logs of selected wells in Schoharie County, New York. 
(See table 6 and plate 2 for records and locations of weUs.) 


So 35. 


Seth Ullman, owner; Sharon Springs, N. Y.; Ruderhouser, driller: 
Thickness. 
(feet) 
Sand and gravel ........................................................................................ 26 
Limestone .............................................................................................. .,..... 86 


Depth 
(feet) 
26 
112 


So 45. A. Olson, owner;' Carlisle, N. Y.; H. W. Provost, driller: Thickness Depth 
(feet) (feet) 
Soil .............................................................,....,............................................. 2 2 
Limestone ..................................................,................................................. 188 140 


So 46. H. J. Hyney, owner; Carlisle, N. Y.; Adams, driller: 
Limestone ..........................................,......................................................... 
Shale . .. .. .. . . . .. .. . .. .. .. .. ... . . ... .. . . . . .. .. .. . . .. .. . .. . .. . .. . . .. . .. . . .. . . .. .. .. .... .. . . .. . . . . .. .. . .. . .. .. .. . . . 


Thickness Depth 
(feet) (feet) 
40 40 
96 136 


So 50. 


Martin TanzmanI1, owner; Carlisle, N. Y.; H. W. Provost, driller: 
Thickness 
(feet) 
80 
10 
80 


Blue clay .........,........................................................................................... 
Light grey hardpan ................'........................,........................................ 
Shale ..................................................................................................,......... 


Deptn 
(feet) 
80 
90 
170 


So 94. L. P. Diefendorf, owner; Gardinersville, N. Y.; Belyea, driller: 
Blue clay .,....,............................................................................................... 
Hard sandstone ....................................................................................... 
 .. 


So 98. D. A. Weaver, owner; Seward, N. Y.; H. W. Provost, driller: 
Clay and hardpan...........................'............................................................. 
Fine sand .........................................,.......................................................... 
Boulders . .. ... ..... .... .. ., . .., .... ., .. .. .. .. .. . .. ... .... .. ........ .. .. .. .. . . .. .. " . . . .. ... .. .... .......... ... 
Fine sand .. . .. . . .. .. . .. .. . .. . .. . .. .. . . .. .. .. . . .. .. .. . . .. .. .. .. .. .. .. . . .. .. .. .. .. . . .. .. . .. . .. .. . .. . .. . . .. .. . .. 
Hardpan ........................................................................ ...... ........................ 
Fine sand .................................................................................................... 
Shale. ........................................................,................................................... 


So 113. Ethel Holmes, owner; Hyndsville, N. Y.; H. W. Provos
, driller: 
Hardpan and clay ...................................................................................... 
Blue clay ................................................,..................................................... 
Sand ..........................,................................................................................... 
Limestone ...................................................................................... .'............. 


So 119. Tom Barber, owner; Hyndsville, N. Y.; H. W. Provost, driller: 
Yellow clay ........................................................,......................................... 
Fine sand and clay ...................................................................................... 
Blue clay .............................,........................................................................ 
Sand and clay ........................................................................;..................... 
Blue clay ..................................................................................................:... 
Hardpan ...................................................................................................... 
Hard fine sand ..... . .. . .. . .. . .. .. .. .. .. .. .. .. . .. . .. .. .. . . . . .. .. .. .. . .. . . .. . . .. . .. .. .. .. .. . . .. .. .. .. .. .. .. . 
Black shale ....... . . .. . .. . .. . . . . .. .. .. . . .. .. .. . . .. .. .. .. .. .. . . . . .. . . . . .. .. . . . . .. .. . .. . . . .. . . .. . .. .. . .. . . .. .. . 


Thickness Depth 
(feet) (feet) 
85 35 
40 65 
Thickness Depth 
(feet) (leet) 
82 32 
6 38 
1 39 
7 46 
18 64 
1 65 
21 86 
Thickness Depth 
(feet) (feet) 
8 8 
141 149 . 
1 150 
Thickness Depth 
-(feet) (feet) 
10 10 
15 2,5 
25 ,50 
30 ,80 
90 170 
8 178 
18 191 
8 199 
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Table 5.-Logs of selected wells in Schoharie County, New York. (Continued) 
(See table 6 and plate 2 for records and locations of wells.) 


So 126. W. M. Hynds, owner; Warnerville, N. Y.; Stewart Bros., driller Thickness Depth 
(feet) (feet) 
Till ................................................................................................................ 68 68 
Shale ..........................................................,..,.............................................. 12 80 
Limestone ................,.............................,.,.....,.,...,.............................,......... 145 225 


So 149. E. Waldron, owner; Richmondville, N. Y.; H. W. Provost, driller: Thickness Depth 
(feet) (feet) 
Hardpan ............................................................,.......................................... 41 41 
Shale ............................................................................................................ 51 92 


So 179. H. C. Makley, owner; Charlottesville, N. Y.; J. Van Loan, driller: 
Earth ............................................................................................................ 
Bl ue clay ...................................................................................................... 
Blue sandstone ...."....................................,............................ ...................... 


So 194. M. Francis, owner; Charlottesville, N. Y.; J. Van Loan, driller: 


Earth ........................................................................................,...,............... 
Quicksand .................................................................................................... 
Blue clay with boulders ............................................................................ 
Grey sandstone ................................................................ ........................... 


Thickness Depth 
(feet) (feet) 
6 6 
16 22 
316 338 
Thickness Depth 
(feet) (feet) 
35 35 
4 39 
18 57 
4 61 


. So 195. W. C. Irwin, owner; Charlottesville, N. Y.; W. L. Hamilton, driller: Thickness Depth 
(feet) (feet) 
Hardpan, boulders ...................................................................................... 40 40 
Shale . .. . . . . . . ,. . . .. .. ... . .. .. . .,. .... ., .. ... ... ...... .. .... .. .. . ... .. .. . . .... . . . ... .. . . . . .... .. . . .... .. . . .. .. . . . 165 005 


So 217. Mrs. C. Ottman, owner; Central Bridge, N. Y.; H. W. Provost, 
driller: 
Soil ..............................................................................................:................. 
Limestone .................................................................................................... 
Shale ............................................................................................................ 


Thickness Depth 
(feet) (feet) 
12 ' 12 
167 179 
58 232 


So 229. 


Clay and hardpan ................................'.,................................................... 
Quicksand ..............................................,...................:................................. 
Clay and hardpan ...................................................................................... 
Quicksand ..........,.......................................,.....,.......,................................... 


Stan Gordon, owner; Central Bridge, N. Y.; H. W. Provost, driller: Thickness 
(feet) 
80 
40 
70 
16 


Depth 
(feet) 
80 
120 
190 
206 


So 234. Lambert Nethaway, owner; Howes Cave, N. Y.; Stewart Bros., Thickness Depth 
driller: (feet) (feet) 
Clay and boulders ...,......,..... 
..................................................................... ,60 60 
Limestone .,.,....................................................................................,........... 208 268 


So 237. Clayton Briggs, owner; Cobleskill, N. Y.; H. W. Provost, driller 
Hardpan . . . .. .. .. .. .. .. .. . .. . . ... .. .. .. .. .. . .. . .. .. . . .. .. .. .. . . .. .. . .. .. .... .. .. ... .. ...... .. . . .. .. ... . .. ..... 
Limestone .................................................................,.................................. 
Softer rock .................................................................................................. 


Thickness Depth 
(feet) (feet) 
10 -10 
98 103 
53 156 
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Table S.-logs of selected wells in Schoharie County, New York. ..... (Continued) 
(See table 6 and plate 2 for records and locations of wells.) 


So 240. Robert Lamont, owner; Cobleskill, N. Y.; H. W. Provost, driller: 
Hardpan . .. . . .. .. .. . . .. .. . . .. . .. . . . .. .. . . . . . .. .. . .... .. ., . . , . .. . .. . . . . .. . .. . . . . .. .. . . . . .. . , .. . .. . . . . . .. . . .. . . . 
Limestone ..............,..,.................................................................................. 
White limestone, softer.... ';..................................... ............ ....................... 
Soft rock ..........................,........................................................................... 
Hard rock ,................,..........................."...........................,......................... 
Shale . .. . . . . .. .. . . .. .. .. . . .... . ... .. . . .. ...... .. .. .... ... .., .. .. . . .. .. . . ... . . . .. . . . . .. . , . . .. .. . . .. .. .. .. . . .. .. .. . 


So 247. Village of Cobleskill, owner; Cobleskill, N. Y.; Hall & Co., Inc., 
driller: 
Top soil ...........,.....,............................... '".................................................... 
Clay ..,.....,............................................""..................................................... 
G ravel, clay, hard pan ................................................................................ 
Hard clay ........,..,.....,.................................................................................. 
Oriskany sandstone .........'.......................................................................... 
Becraft limestone .."....,..,.............,... ........,................................,.......,.......... 
New Scotland shale ..,.,.....,..........................,...........................,.................. 
Coeymans lime
tone ',.....,....................,....,..,...........................,................. 


Thickness Depth 
(feet) (feet) 
13 13 
78 91 
39 130 
80 210' 
28 238 
112 3-50 
Thickness Depth 
(feet) (feet) 
10 10 
25 35 
50 85 
20 105 
10 115 
20 135 
137 272 
28 300 


So 248 Village of Cobleskill, owner; located approximately 2,000 feet west 
of well So 247; Hall & Co. Inc., driller: Thickness 
(feet) 
, Clay-filled fine gravel .,......................,.\..................................................... 2,6 
Moist clay ..........,............,......................,..................................................... 15 
Clay and fine sand, moist .......................................................................... 49 
Medium fine sand, water, artesian flow 15-35 gallons per minute .... 2 
Fine sand, clay ..,.............................................................;;.......................... 4 
Sand with clay........,..,..,.,.,...,..................................................................... 3 
Clay and gravel hard pan .......................................................................... 31 
Bedrock ..............,.,........,....,..........................,.............................................. 


Depth 
(feet) 
26 
41 
90 
92 
96 
99 
130 
130 


So 254. - J. Nethaway and Son, owner; Howes Cave, N. Y.; H. W. Provost, 
driller: Thickness Depth 
(feet) (feet) 
Clay and hardpan .....................................'................................................ 285 285 
Gravel ...,...............,.,.................................................................................... 5 290 


So 259. 


North American Cement Corp., owner; Howes Cave, N. Y.; Hall & 
Co. Inc., driller: . Thickness 
(feet) 
65 
130 
25 
12 
348 


Blue limestone ,........,................................... ,.............................................. 
Shale . ....... . . . ... .. . . . . .. . . . . .. . . .. .. .. . . .. .. .. .. . . .......... .. .. . '" . .. ... .. . .. . .. .. . . . . .. .. . .. . . . .. . . ... ... . .. . 
Blue limestone and shale ..,:...................................................................,.. 
Blue limestone ,........,...,.......,............................,.....,.......,........................... 
Shale, limestone, and other .........,...,...........,.........................,..,.... ,.......... 


Depth 
(feet) 
65 
195 
220 
232 
580 


So 2,66. M. Moseman, owner; East Cobleskill, N. Y.; Stewart Bros., driller: Thickness Depth 
(feet) (fE!et) 
Earth ............................................................................................................ 4 4 
Onondaga limestone ................................................................................,. 106 110 
Esopus shale .,......................................... ..,.........................................,......... 106 216 


45 



Table S.-Logs of 
elected wells in Schoharie County, New York. ,{Continued} 
(See table 6 and plate 2 for records and locations of wells.) 


So 277. Willard Wright, owner; Schoharie, N. Y.; Stewart Bros., driller: Thickness Depth 
(feet) (feet) 
Sand and clay (boulder at 50 feet depth) ............................................ 85 85 
Shale and limestone ........,.......".,............................................................".. 350 435 


So 279. W. Wilber, owner; Schoharie, N. Y.; H. W. Provost, driller: Thickness Depth 
(feet) (feet) 
Clay and hardpan ......,.......,....................................................................... 225 225 
Shale . .. . . .... .. .. .... .. . . .. .. .. . ... . . .. . . .. .. .. . . . .. . . . ... ..................................................... 181 406 


So 287. William G. Brown, owner; Schoharie, N. Y.; H. W. Provost, 
driller: 
Clay and hardpan .,.................................................................................:.. 
Hard rock ...................................................................................... .............. 
Shale ........,.......................................,......................................................... .'. 
Rock with iron pyrite ..................,............................................................. 
(Record missing) .........,..................... ........................ ......... ...... ................ 


So 312. J.' Schaeffer, owner; Schoharie, N. Y.; H. W. Provost, driller: 
Unconsolidated material ..........,.....,., .,................................................ ...... 
Limestone ..................,...........,.,........................,.......................................... 
Shale ............................................................................................................ 


So 321. Blue Gables Cabins, owner; Middleburg, N. Y.; J. Van Loan, 
driller: 
Clay ......................................,....,.......... . ....................................................... 
Gravel ........,........,........................,............................................................... 


So 323. E. Borsell, owner; Middleburg, N. Y.; Richardson Bros., driller: 
Earth ...:......,...............................,................................. ................. ............... 
Flint and limestone ......,..,......................................................................... 


Thi
kness Depth 
(feet) (feet) 
19' 19 
97 116 
20 136 
12 148 
55 '203 
Thickness Depth 
(feet) (feet) 
62 62 . 
18 90 
29 119 
Thickness Depth 
(feet) (feet) 
140 140 
5 145 
Thickness Depth 
(feet) (feet) 
5 5 '. 
145 150 


So 348. Hillview Ranch, owner; Middleburg, N. Y.; J. Van Loan, driller: 


Thickness Depth 
(feet) (feet) 
Clay and gravel ..,....., .,.......,........................................................................ 200 200 
Black shale and limestone ...,..,.,.........'..................................................... 300 500 


S'o 360. L. Lagger, owner; Fultonham, N. Y.; Maline, driller: 


Till .............................................,................................................................... ' 
Gravel . . .. . .. .. .. . . .. .. . . .. .. . . .. .. .. .. .. . . . . .. . . . . .. .. . . .... .. . . .. :.. .. . . . .. .. ... ... . .. . .. .. '" . .. .. .. . . .. .. .. . 
Clay .. .. . .. .. . . . .. .. . . : .. . . .. . . . . . . .. . . . . .. . , . . . . . , . , , . . . . , .... .. . . .. .. . .. . .. . . .. .. .. .. .. .. ...... . ..... .. . ..... . .. 


So.372. G. Hilts, owner; Bouck's Falls, N. Y.; H. W. Provost, driller: 


Earth ............................................................................................................ 
Shale . . . . ... .. .. . . .. . . .. .. ... . . . . . . . .. .. . . . . .. .. . . .. .. . . . . .. .. .. .... .. .. . . .. .... . . .. .. .. . . . .... .. .. ..... . ... .. .. . 
Hard rock ..................................................................................................... 


Thickness Depth 
(feet) (feet) 
20 20 
10 30 
70 100 
Thickness Depth u 
(feet) (fe
t) 
7 7, 
S3 40 
117 157 
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Tobie 5.-Logs ,of. selected wells in Schoharie County, Ne
 ,York. (Continued} 
(See table 6 and plote 2 fQr records and locotions of,weUs.) 


So 378. S. PalmeJiJ, owner; Middleburg, N. Y.; driller not known: 
Boulders and earth........................... ...................... ....'. ..... .......'1.............. ..'.... 



rd
r
 ',': :::
:::::::::::::::::::: ::::::::::::::::::::: :::::::::::::::: ::::::: :::::::: :::::::: :::::: :::::::: :

 
Sand ....................:....... .'..,. :. .., ... ',' . ... ....... ....... .. ............ ........ ........ .. .: .. ',' ,': . . .. .. ..: 


.
V'.
 
, (1.') (feet) , 
,;DQ-,' 90 
;l} ii' 95 
75 170 
16 
 186 


80.394. H..,Wilber, owner; Franklinton, N. Y.; Richardson Bros., driller: TJ:»
 Depth 
. . .(t
) (feet) 

;


 






..::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::' " sg : 
'De
th 
(feet) 
5 
'182 
238 


eo 402. Otto Schuck, owner; Franklinton, N. y
 ;H. W:'Provo
,drlnei-: ' 


Thickness 
(:teet) 
S .1 5 ' 


te 
i::::::::::::::::::'::::::::::::::::::::::::.:'::.::::::'::.':::::::::; ::::::::::::::::: ::::: ::.:: ::;::; 'in 


So 408. 


p 
 


Wil
rd Mann t owner; Breakabeen, N. N.; H. W. Provost" driller: ,. 
" " ,,', ,) ThICkness , 
, '. '; <:eeet) 
!:i :,

.



1:::::.:::.::::::::::.:::::::::::::::::::.::.:.:::.:::::::.:::::::::::::::.:::::::.,:"::::.:: ...:
 


, , 


I . 



ptJi 
(feet) 
20 
40 
56 


So 415. Francis Masterson, owner; Delanson,N. Y.; H. W. Provost, driller: 
Thickness DepJh 
(feet) (feet) 
Clay and boulders .............................................................................. 
......... 85 85 
Limestone ....... .. . ... .. ',' . . ... ... .. .. .... .. .. . ... .. ... ...................................................:. 16 101 
80 418. Harry Gallup, owner; Schoharie, N. Y.; H. W. Provost, driller: Thickness Depth 
(feet) (feet) 
Clay and hardpan........................................................................................ 105 10.5 
Black sand and gravel...........................................................:.................... 4 109 


So 421. Mrs. C.. Panas, owner; Quaker Street, N. Y.; Torlish, driller: Thickness Depth 
(feet) (feet) 
Clay and boulders ..................................................................................... 69 69 
Blue sandstone ................................................,........................................... 22 91 


80 424. Norman D. Newcomb, owner; Gallupville, N. Y.; Hall & Co. Inc., Thicltness Depth 
driller: (feet) (feet) 
Hardpan and Clay ......................4............................................................... 100 100 
Sand .............................................................................................................. 20 120 


So 480. Randall Decker, owner; Gallupville, ,N. Y.; Weaver, driller: ; 


Soil .........4....................................................................................................... 
Gravel ..... ..................................................................................................... 
Hardpan ........... . ....................... ......... .......... ........ ..... ............ ..'................:.... 
Gravel . .. .. .. . .. .. . .. .. .. . . .. .. .. . : .. .. . . .. .. .. .. . .. .. . .. .. .. . .. . .. .. .. . .. . .. .. . .. . .. 
 .. .. .. . .. . .. . .. .. . . .. .. .. . 
Hardpan and' clay ............. . . .. .. . . .. .. .. . . .. .. .. .. . . .. .. .. . . .. .. .. .. . .. . .. . . .. . . . . .. .. .. .. .. .. .. .. . 
Sand . .... ... .. ... . . .. . ... .. . ... .. .. . . .. .. .. . .. . .. .. . . .. .. .... . . . . .. .. .. . . .. .. ... . .. .. . .. . .. . .. '" .... . ... ....... 


Thickness 
(feet) 
S 
'1 
4 
4 
67. 
5 


Depth 
(feet} 
3 
; 10 
14 
18 
75 
80 
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Table 5.-Logs of selected wells in Schoharie County, New York. (Concluded) 
(See table 6 and plate 2 for records and .Iocations of wells.) 


So 467. Tomkins Saw Mill, owner; Broome Center, N. Y.; Kellerhouse and 
Stoutenberg, driller: 
Blue and brown hardpan, with many cobbles ........... 
Sandstone, occasional layers of soft rock ............................................... 


So 541. Mrs. Sens, owner; Manorkill, N. Y.; Tallman, driller: 


Clay ...................................................... . ....................................................... 
Sand . . . . . . . .. .. . . . . .. . . . . .. .. . . . . .. . . . . . . .. .. .. . . .. .. . . .... .. ... . .. . . . . . . ... . . ... . ... . . .. . ... .. . ., . . . . . . .. ... .. . 
Bedrock .................... .'............ ..............................:........................................ 


So 649. Village of ,Cobleskill,... owner; Cobleskill, N. Y.; Hall & Co., Inc., 
driller: 
Clay ....... ..... . .... .. . . ... . .. .. " .. ...... .... ...... .. ............... ..... .. ... ..... .......... .. .... .. ...... ... . .. . 
Moist sand and clay ........................"..........:................................. ............... 
Fine sand (produced flow of 2 to 3 gallons per minute) .................
.. 
Bedrock ................ ............................................................... ........................... 


So 650. Village of Cobleskill, owner; Cobleskill, N. Y.; Hall & Co. Inc., 
driller: 
Sand, gravel and clay ................................................................................ 
Clay, gravel hardpan, ................................................................................ 
Clay ...................................................... . ........................................................ 
Fine sand, moist clay (produced flow of about 2 gallons per minute) 
Bedrock ................. ................................................................. ........ ......... ....... 


Thickness Depth 
(feet) (feet) 
105 105 
67 > 172 
Thickn.ess Depth 
(feet) (feet) 
90 90 
43 133 
3 136 
Thickness Depth 
(feet) (feet) 
40 40 
16 56 
4 60. . 
Thickness Depth 
(feet) (feet) 
7 7 
48 55 
32 87 
5 92 
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